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A picture of perfection — that’s what users say about INDIAN 
FIRE PUMPS in action. These famous back pack extinguishers have 
made a name for themselves that can never be 
equalled. INDIANS are the original, foremost clear 
water extinguishers — 
nothing else is “just 


as good.” 


Our company dates back to 1888 
and all of the “know-how”, skill 
and research of sixty-seven years 

has been built into Smith products, 


INDIAN FIRE PUMPS bear the approval of the 
Underwriters’ Laboratories, Easily filled, 
easily carried, easily operated, 
INDIANS are the “choice for 
quality the world over.” 


When only THE BEST is good enough — 
you want INDIAN FIRE PUMPS! 


The INDIAN is available in the lever type, 
known as our No. 80 INDIAN. 


a N D { A FIRE | “INDIAN FIRE PUMPS should be stand- 
PUMP oa ard equipment on every piece of fire 
apparatus.” 


No. 80 (Lever Type Pump) Z CHIEF ALLAN H. CLARK, Lakefield, Ontario 


“We have used INDIAN FIRE PUMPS for 
* many years. They are indispensable.” 
CHIEF RAY H. EARLE, Massillon, 


“I recommend INDIAN FIRE PUMPS very 
highly. No equipment is complete with- 
out them,” 


AUBREY G. ROBINSON, 
State fire Marshall, Concord, N. H. 


Showing INDIAN FIRE PUMP 


Same size as No, 90 Indian Sliding mounted on truck delivered to 
Brentwood Fire District, Brent- 


Pump type. 5 gal. tank available in 

Armco zinc grip steel or solid copper. wood, N. Y. Truck built by 
High pressure. Continuous action. Seagrave Corp., Columbus, O. 
Working pump handle slowly throws 
powerful stream or fog-spray, as 


desired. 


Established 1888 


SEND FOR CATALOG DESCRIBING 
INDIAN FIRE PUMPS and containing many 
testimonials. They are “choice for quality the 
world over.” 
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leverage due to the pulley which is attached to curved lever. It will 
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Forest Growing Stock 


MANAGEMENT PLANNERS may un- 
derestimate the importance of the 
amount, character, and distribution 
of the growing stock on the work- 
ing circle for which a management 
plan is being written. The inven- 
tory of merchantable timber may 
or may not be segregated by age 
classes or condition classes and 
there may be more or less informa- 
tion on the area and distribution of 
pre-merchantable stands. If the in- 
ventory was well planned, however, 
all needed information on the pres- 
ent growing stock should be avail- 
able. The management planner 
must develop from the data at 
hand prescriptions under which the 
working circle will progress toward 
a condition of maximum attainable 
productivity, while yielding con- 
tinuous crops of marketable prod- 
ucts. The purpose of this discus- 
sion is to focus attention on the 
need for regulating the growing 
stock and to suggest practical 
means of doing so. 

Growing stock is defined as ‘‘the 
sum (in numbers or volume) of all 
the trees growing in the forest’’ 
(4). 

This definition raises questions 
regarding minimum size of trees in- 
eluded and unit of volume. The 
usual practice is to include only 
those trees above a stated minimum 
diameter. Volume should be speci- 
fied as eubie feet, cords, or board 
feet. If growing stock is expressed 
in board feet, the log rule also 
should be given, as for example, 
Seribner Decimal C or Interna- 
tional 4 Inch. The Forest Survey 
(5) definition of growing stock in- 
eludes size class of timber and unit 
of measure: ‘‘Net volume in eubie 
feet of live sawtimber trees and live 
poletimber! trees from stump to a 
‘Saw timber and pole timber also are 
defined in the Forest Survey Manual. 


minimum 4.0-inch top (of central 
stem) inside bark.’’ 

For use in national-forest man- 
agement planning it seems best to 
consider that growing stock in- 
cludes all of the timber on commer- 
cial forest land in the working 
circle. Under present conditions 
this ordinarily means timber of 
saw-log size above a stated mini- 
mum d.b.h., expressed in MBM, 
Scribner Decimal C rule. On some 
eastern and southern working 
circles, however, well-developed 
markets for pulpwood and other 
small size material indicate the de- 
sirability of including in the grow- 
ing stock all trees which are mar- 
ketable for such products. This 
means that the growing stock will 
include trees 5 inches d.b.h. and 
larger. The saw-timber component 
usually is stated in board feet, to 
which is added the cordwood com- 
ponent expressed in cords and con- 
verted to board feet. Under these 
circumstances consideration should 
be given to expressing growing 
stock and allowable cut in ecubie 
feet. If the timber is to be sold by 
the board foot or by the cord, or 
both, the eubic-foot volume can be 
converted and segregated by the 
use of appropriate factors in devel- 
oping the cutting budget. As man- 
agement becomes intensified. refine- 
ments such as this certainly will 
become necessary. 

A question frequently asked is 
whether the growing stock figure 
refers to the volume after cutting, 
that is, at the start of the cutting 
eycle, or before cutting, that is, at 
the end of the eutting cycle. That 
question is pertinent to the grow- 
ing stock of a particular stand or 
compartment, but not to a working 
circle. Under even-aged manage- 
ment the growing stock value for 
an individual stand or compart- 
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ment may vary from zero, just 
after a harvest cut, to the volume 
at rotation age. In uneven-aged 
management the growing stock 
value for a particular stand or com- 
partment may vary over a much 
narrower range, since the maxi- 
mum reduction, under full stock- 
ing, will be only the volume equiv- 
alent of mean increment times 
length of cutting cyele. 

This discussion pertains to the 
growing stock value for a working 
circle, The time element is not sig- 
nificant, because the working circle 
consists of stands in varying stages 
of development. Cutting, mortal- 
ity, and growth are always in prog- 
ress in various parts of the working 
circle, Thus it is not necessary to 
relate the volume of growing stock 
on a working cirele to time of cut- 
ting. When speaking of actual 
growing stock it is well to refer to 
date of inventory. 


Normal Growing Stock 


When even-aged silviculture is 
prescribed, the normal growing 
stock for a working circle may be 
calculated from normal vield ta 
bles. Since the usual practice in 
the construction of a normal yield 
table is to search out and measure 
the most heavily stocked stands 
which can be found in the several 
age classes, there is a widespread 
tendency to disregard such tables 
as representing values which never 
can be attained over large areas 
Normal vield tables, however, serve 
a very useful purpose. They show 
maximum possible production. Fur 
ther discussion of this point and of 
the use of normal yield tables may 
be found in textbooks such as those 
of Matthews (2%) and Chapman 
(1). Another good reference is 
Briegleb’s ‘‘The Use of Yield Ta- 
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Taste 1.—Norma. 


Trees 


Per 


Area Age acre Total 


Acres Years Number Number 
10 10 

10 20 

10 30 6 60 
10 40 37 370 
10 50 79 700 
10 60 118 1,180 
10 70 139 1,390 
10 148 1,480 
10 90 149 1,490 
10 100 145 1,450 
10 110 60.5 695 


110 
Average 


8,905 


81.0 


Source of data: U. 8. Dept. Tech 


Agric 


Growing STOCK 


110-acke DovucLAs- rin Forest 


Volume _ Volume by age groups 
Per 
acre 


Per 


acre Total Total 


MBM MBM 


29.3 


> 


~ 


*24.9 


Bul. 201, The Yield of Douglasfir in the 


Pacifie Northwest, by Richard E. McArdle, et al, 1930, revised 1949. 
Site Index 140 (Table 1), based on total height of dominant and codominant trees 


at age 100 
Rotation 110 years 


(Table 9), based on culmination of mean annual 


increment at 


630 board-feet (Seribner rule) per acre per year. 

Number of trees per acre (Table 4) 12 inches d.b.h. and larger. 

Volume per acre, board-feet, Seribner (Table 4), in trees 12 inches d.b.h. and larger. 
‘One half tubular value because this age class will be cut in this period. 


"By short formula: GnA 


bles in Predicting Growth, Mortal- 
ity and Yield,’’ which was pre- 
pared for the 1949 Forest Service 
Management Plan Conference. It 
appears in the appendix of Timber 
Management Plans on the National 
Forests (2). 


Matthews (3) aptly states, ‘‘It is 
a recognized fact in practical for- 
est management that the growing 
stock of a regulated normal forest 
as caleulated from a yield table is 
greater than we can expect to at- 
tain with actual forests under man- 
agement.’’ Nevertheless, the de- 
termination of normal growing 
stock for a working circle is an im- 
portant step in management plan- 
ning. The actual growing stock, 
as determined by the timber in 
ventory of the working circle 
should be compared with the caleu 
lated normal growing stock. Work 
ing circles which carry heavy over 
mature stands usually have a pres 
ent growing stock which exceeds 
the normal value. Even though 
normal growing stock cannot be at- 
tained under management, it is 
highly desirable to determine this 
value in order to decide where to 
set the goal of ‘‘desired growing 
stock’’ which is diseussed later. 


Yr 69.4 


The textbooks contain descrip- 
tions and illustrations of various 
ways to determine normal growing 
stock. The quick formula for ob- 
taining the normal growing stock 
for a forest of R acres is 


Gn = ve( ) 


where Gn represents normal grow- 
ing stock; Yr, yield per acre at ro- 
tation age; and R, rotation age in 
years. If GnA represents normal 
growing stock per acre the formula 
may be simplified to determine the 
average growing stock per acre: 


This formula is based on an er- 
roneous assumption that current 
annual and mean annual increment 
are the same throughout the rota- 
tion. It will give reasonably close 
approximations of total cubic-foot 
growing stock. but always produces 
excessively high values for board- 
foot growing stock. More accurate 
values may be derived by the sum- 
mation method, which involves add- 
ing the normal yield table values 
for each of the several age classes. 


JOURNAL OF FORESTRY 


If a normal yield table showed 
yield values for each year from 1 
to 100 and rotation were 100 years, 
the normal growing stock per acre 
for a 100-acre forest would be the 
simple sum of these per acre values 
for each year. Usually, however, 
the yields in normal yield tables 
are shown per acre for age class 
values at 5- 10-, or 20-year inter- 
vals. In this case each value must 
be multiplied by a factor equal to 
the age class interval. 

The caleulation of normal grow- 
ing stock by the summation method 
is shown in Table 1. 

Rotation must be established by 
types or working groups prior to 
calculation of normal growing 
stock. When a management objec- 
tive is production of maximum vol- 
ume yields, rotation should be fixed 
at the age of culmination of mean 
annual increment. When quality 
of product is important, rotation 
may be extended one or more dec- 
ades to provide for value inere- 
ment. Variations in site quality 
within the working circle also must 
be considered. When the differ- 
ences are not great, an average ro- 
tation may be used. When a work- 
ing cirele includes significant areas 
of two or more site classes with 
widely varying yields, however, 
normal growing stock may be eal- 
culated separately for 
Procedure for doing so is discussed 
later. 


each site. 


The normal number of trees per 
acre, by age classes, also is impor- 
tant, since volume, taken alone, is 
an inadequate measure of growing 
stock. Not only numbers of trees, 
but also distribution by diameter 
classes is important. Most pub- 
lished yield tables include stand 
tables, showing numbers of trees by 
diameter classes and by years of 
age. In Technical Bulletin 201, 
Douglas-fir stand tables are given 
by sites. As with other normal 
yield table values, it is important 
to remember that stand tables such 
as this represent fully stocked un- 
managed stands. When calculat- 
ing desired growing stock for man- 
aged forests, weight should be giv- 
en to the effects of intermediate 
euts on the number and size of the 
trees which make up the stand at 
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any given age. The managed for- 
est should have fewer and larger 
trees per acre, at least during the 
latter third to half of the rotation, 
than an unmanaged stand of equiv- 
alent age. 

A useful calculation is the nor- 
mal growing stock volume by peri- 
ods (roughly thirds) of the rota- 
tion. It is helpful to compare pres- 
ent growing stock with normal 
growing stock by broad age groups. 
In the example of the Douglas-fir 
working circle it will be noted that 
the normal growing stock for 110 
acres is 2.744 MBM. About 55 per- 
cent of the volume is in the oldest 
age group (90 to 110 years); 43 
percent in the intermediate age 
group (50 through 80 years) ; and 
very little volume in the youngest 
group (10 through 40 years). 

The example of calculation of 
normal growing stock deals with 
even-aged management. For a 
managed all-aged or selection for- 
est, where harvest euts are made 
by the tree selection method, nor- 
mal growing stock theoretically 
should be the same as for a forest 
managed on an even-aged basis. In 
a normal selection forest all age 
classes are present in volumes com- 
parable to these in a normal even- 
aged forest, but they oceur in inti- 
mate mixtures throughout the for- 
est, rather than in separate stands. 


Desired Growing Stock 


Sinee normal growing stock is 
unattainable over areas the size of 
a working circle, the management 
plan should fix a goal of regulation 
which may be termed ‘‘desired 
growing stock.’’ This matter should 
be given considerable study. The 
goal should be reasonably attain- 
able under the type of management 
which can be given the working 
circle. It must be high enough to 
utilize the growth capacity of the 
land to the extent that it is prac- 
ticable to do so. 

A good way to express a desired 
growing stock is as a percentage of 
normal growing stock. It seems 
doubtful that any national forest 
working circle can be managed so 
as to carry perpetually more than 
80 percent of normal growing 
stock. 


On the other hand, it seems 


reasonable to assume that the ob- 
jective should be not lower than 
50 percent of normal growing stock 
on any working circle. The need 
for forest products now, and in the 
future, is so great that the cap- 
abilities of forest lands should be 
used to the geratest practicable 
degree. 


Perhaps the best way to fix the 
objective called ‘‘desired growing 
stock’’ is through observation and 
analysis of results of a series of 
continuous inventory and growth 
plots which are remeasured peri- 
odically. Comparison of the stock- 
ing of such plots with normal yield 
tables values should develop a re- 
duction factor to be appied to nor- 
mal growing stock. Since only a 
few working circles are equipped 
with such a series of permanent 
plots it undoubtedly will be many 
years before this method can be 
given general application. 


Much information can be gleaned 
from inventories for management 
plans or for timber sales. Tempor- 
ary plots may be used to determine 
the existing characteristics of the 
stands on the working circle, Data 
on number of stems and volume 
per acre of the various age classes 
represented on the working circle, 
from which stock and stand tables 
may be prepared, will be found use- 
ful in fixing the goal of desired 
growing stock. While the final fig- 
ure may be a total volume of all 
species for the working circle the 
data should be developed by spe- 
cies, types, age classes, and sites. If 
it is not practicable to deal with 
10- or 20-year age classes, broad 
age groups representing perhaps 
thirds of the rotation may be used 
to good advantage. 

When dealing with uneven-aged 
silviculture, desired growing stock 
values can be developed by the 
study and measurement of existing 
stands. This procedure must rely 
heavily on judgment. Stands which 
appear to be representative should 
be selected for sampling. Among the 
criteria should be (7) an intimate 
mixture of age and size classes, (2) 
representation of the several spe- 
cies in about the same proportion 
that they occur throughout the 
type, (3) avoidance of abnormal 
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numbers of overmature and cull 
trees, and (4) as complete a canopy 
as is judged can be maintained. 
Old-growth stands are likely to 
have too many large overmature 
trees, while second-growth stands 
may have few if any trees that 
have reached the diameter range 
which corresponds to rotation age. 
The selected stands should be clas- 
sified by sites and sampled to deter- 
mine species, number of trees, and 
gross and net volumes. Stock and 
stand tables may be prepared from 
the samples. Increment borings 
should be made to determine cur- 
rent periodic growth. The goals of 
desired growing stock then may be 
fixed by types and sites, subject to 
adjustment as more accurate stock- 
ing and growth data become avail- 
able in the future. 

The desired growing stock for a 
selection forest may represent a 
lesser percentage of the normal 
growing stock (derived from sum 
mation of even-aged normal yields 
as discussed above) than in the case 
of an even-aged forest. If satisfac- 
tory growth rates are to be main- 
tained and mortality is to be mini- 
mized, tree-selection silviculture re- 
quires short cutting cycles and 
therefore light cuts. This means 
that all parts of the forest will be 
disturbed at frequent intervals. 
More logging damage may be done 
to the reserve stand, since the fre 
quent harvest cuts commonly will 
remove mature, relatively large 
crowned, trees. The intimate mix- 
ture of trees of all age classes may 
cause considerably more competi- 
tion than is experienced in even 
aged management, thus growth 
rates may be slower. When indi 
vidual mature trees are removed, 
abundant reproduction may come 
up in the small ppenings and may 
reduce the growth of the older ele- 
ments of the stand, particularly in 
areas where soil moisture is a limit- 
ing factor. 

If actual cutting practice tends 
to remove groups of two or more 
trees, then the silvicultural system 
becomes group selection, which is a 
form of 


even-aged management, 


Actually group selection is far 
more prevalent, practicable, and 
desirable than tree selection for 
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many forest types. When the group 
selection used, normal 
growing stock may be derived by 
the summation method, as with oth- 
er forms of even-aged management. 


system is 


Application of Growing Stock 
Goals 


Figures for the desired growing 
stock for the working circle, by 
types, sites, and age classes in even 
aged silviculture, are useful in reg 
ulation, the development of mark 
ing and 
marking timber for eutting 

Regulation is ‘‘a branch of for 
estry concerned with the technical 


guides, designating or 


aspects of organizing and maintain- 
ing a forest for sustained yield’’ 
(4). Clearly implied is the need to 
recognize not only the timber now 
standing on the working circle and 
the rate at which it grows, but also 
the volume which must be earried, 
by age classes, in order to insure 
sustained production at the highest 
practicable level. Regulation starts 
with present growing stock, estab 
lishes desired growing stock, and 
prescribes measures which will re- 
sult in attaining that desired level 
and thereby reach and maintain 
sustained yield. 

The management planner must 
have a clear conception of these 
facts and values. On every work- 
ing circle the growing stock must 
be either (7) built up or (2) re- 
duced to the desired level. Not the 
least difficult decision to be made is 
the rate of increase or decrease, 
bearing in mind that it is desirable 
to avoid abrupt changes. There are 
many factors to be evaluated. In 
an understocked working circle 
consisting of young, growing 
stands, a high percentage of the 
calculated growth may be accumu- 
lated each year. Many of the 


stands, however, will need interme- 


2. 


Item 


Present growing stock 

Periodic annual increment 
Allowable annual cut 

Annual aceretion to growing stock 
Periodic accretion to growing stock 
Growing stock at end of period 


Trees 5.0-10.9 inches d.b.h. 


diate cuts to avoid local overstock- 
ing. Disease or insect losses may 
dictate heavier cuts in some stands, 
and other factors may make it nec- 
essary to progress more slowly to- 
ward the goal of desired growing 
stock than at first would seem de- 
sirable. The following example 
shows how prescriptions of an ac- 
tual management plan will result 
in progress toward desired growing 
stock during a 10-year cutting 
cycle, 

Analysis of the planned manage- 
ment of the timber resource, Davy 
Crockett National Forest, Texas. 
This analysis, prepared by A. J. 
Streinz, Division of Timber Man- 
agement, U. S. Forest Service. At- 
lanta, Georgia, is based on the tim- 
ber management plan for the peri- 
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rotation of 80 years gives growing 
stock of 52 cords per acre; 50 per- 
cent of 
Summation of normal yield table 
shortleaf pine, site index 70, and 
rotation of 100 years gives growing 
stock of 54 cords per acre; 50 per- 
cent of 54 eords equals 27 cords. 
Desired growing stock for the two 
blocks is as follows: 


52 cords equals 26 cords. 


Per acre Total 

Cords Cords 
Neches 26 1,815,424 
Trinity 27 2,290,912 


4,036,336 
The average desired growing stock 
per acre for the entire area is 25.4 
cords. Volume caleulations for the 
accretion to growing stock over the 
10-year period are given in Table 
2. From these calculations we get 
the following relations: 


94,840 Percent 
Growth added annually to growing stock = —< 100 = 64 
147,040 
94,840 
Annual increase to growing stock *~ 100 = 44 
2,158,400 
19.6 
Growing stock at end of period to growing stock goal « 100 77 
25.4 
13.6 
Growing stock at beginning of period to growing xX 100 = 54 
stock goal = 25.4 
Approach to growing stock goal for decade = 23 
od July 1, 1946—June 30, 1956. The foregoing example _ illns- 


The commercial forest land totals 
158,668 acres, of which 6,588 acres 
are bottomland hardwoods, 69,824 
are pine (mostly shortleaf) in the 
Neches Block, and 82,256 are pine 
(mostly loblolly) in the Trinity 
Block. Only pine growing stock, 5 
inches d.b.h. and larger, is being 
considered. 

Desired growing stock was eal- 
culated by using 50 percent of nor- 
mal stocking for a regulated for- 
est. Summation of normal yield ta- 
ble loblolly pine, site index 90, and 


Periop 7/1/46—6/30/56 


trates the rapid progress that can 
be made toward desired growing 
stock in a working circle which is 
stocked with young, rapidly grow- 
ing timber and where it is possible 
to allocate a high proportion (about 
two-thirds in this case) of growth 
to accretion of growing stock. The 
desired level of pine growing stock 
in this case was set at 50 percent of 
normal yield table values. Experi- 
ence, including the remeasurement 
of permanent growth and mortal- 
ity plots, may show that the goal 


CALOULATED INCREASE IN Pine Growine Stock VoLUME ON THE Davy Crockerr NATIONAL Forest, TEXAS, FOR THE 


Trees 11.0 inches and up 


Total Per acre Total Per acre Total Per acre 
— - Cords 
1,027,400 6.5 1,131,000 7.1 2,158,400 13.6 
75,500 48 71,540 45 147,040 93 
18,000 Jl 34,200 22 52,200 33 
57,500 37 37,340 .23 94,840 60 
575,000 3.7 373,400 2.3 948,400 6.0 
1,602,400 10.2 1,504,400 9.4 3,106,800 19.6 
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should be higher. If so, new goals 
and revised prescriptions for at- 
taining them can be incorporated 
in future revisions of the manage- 
ment plan. Pending such determi- 
nations, the manager of the work- 
ing circle has a very definite ob- 
jective for operations under the 
management plan during the cur- 
rent decade. 

It should be noted that the 
planned management of the Davy 
Crockett, as analyzed above, is de- 
signed to raise in one decade the 
pole-timber growing stock from 6.5 
to 10.2 cords per acre; whereas dur- 
ing the same period the saw-timber 
growing stock increases only from 
the equivalent of 7.1 to 9.4 cords 
per acre. The analysis is not com- 
plete because the desired growing 
stock figure is shown only as a 
total, that is, 25.4 cords per aver- 
age acre. The caleulation of desired 
growing stock should be split into 
the two classes which are recog- 
nized in present stock and in inere- 
ment. Without this guide it is pos 
sible that the planned cut in either 
segment of the growing stock is too 
large or too small. 

The goal of desired growing 
stock should be reflected in the de 
velopment of marking guides or 
marking rules. In many working 
cireles it will be necessary to in- 
crease the percentage of more de- 
sirable species, to delay or reduce 
cutting in some age classes, or to 
take other measures designed to de- 
velop the growing stock along de- 
sired lines, 

A marking guide or marking 
rule is not an exact formula. The 
timber marker must interpret and 
apply the guide to each stand that 
he encounters. To do this intelli- 
gently and effectively he must un- 
derstand the objectives of manage- 
ment. He should be more con- 
cerned with the ‘‘leave’’ stand 
than with the ‘‘eut’’ stand. Not 
only the timber cut during the year 
but also the timber standing on the 
working circle at the end of the 
vear determine the progress being 
made toward sustained yield. 

Normal Distribution of 
Growing Stock 

The preceding discussion deals 

almost exclusively with the volume 


of growing stock. The area occu- 
pied by the various age classes is 
equally important. Normal vol- 
umes and yields are not attainable 
under the intensity of management 
which may be practicable, and low- 
er values therefore may be fixed as 
goals. As to area, however, in even- 
aged management, normal distribu- 
tion of age classes is necessary for 
sustained yield at any level of pro- 
ductivity and should be established 
as the goal. See Chapman’s discus- 
sion of Normal Series of Age 
Classes (7), pp. 338-342 and Mat- 
thew’s Chapter VI (3). 

If site quality has not been 
mapped or if the boundaries be- 
tween sites are not readily deter- 
mined, the average site index for 
each type should be determined 
and used. If age and height deter- 
minations are made on sample trees 
during the inventory, height over 
age curves can be drawn by types. 
The average site index for each 
type then may be read from the ap- 
propriate curve. Care must be tak- 
en to measure heights as was done 
in preparing the site index curves 
in the yield table and to read the 
curve at the age specified in the 
table. usually 100 or 50 years. 

The rotation is divided by the 
number of years in equal age 
classes to determine the number of 
age classes, or management periods. 
The area of commercial forest land 
in the working circle is divided 
equally into the same number of 
parts. Thus in a 110-acre forest of 
Douglas-fir, average site index 140, 
managed on a rotation of 110 
years, normal distribution would 
be 11 age classes of 10 years each, 
and the area would be divided into 
11 parts of 10 acres each. 

If site quality has been mapped, 


TABLE 3. 
ORETICAL 


Site Index Arena 


Percent 
90 10 
110 30 
140 50 
170 10 


Total 110 100 


Yield per acre 
at R years 
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differences in productivity due to 
site quality should be examined to 
determine whether an equal acre- 
age distribution will produce satis- 
factory results. This can be done 
by listing the areas and yields at 
R years by site qualities, and caleu- 
lating the average normal yield. 

In the theoretical 110-acre Doug- 
las-fir forest, managed on a 110- 
year rotation, the distribution of 
site qualities is assumed (Table 3). 
The weighted average normal yield 
at rotation age is 57.3 MBM, al- 
though there is wide variation in 
the yield by sites. If a normal dis 
tribution of 10-year 
could be developed with exactly the 
same percentage distribution of 
sites in each age class area as oc 
the whole forest, there 
would be 10 acres in each age class. 
This distribution is impracticable 
of attainment and therefore cannot 
be established as the goal, 

The weighted average normal 
yield of 57.83 MBM per acre may be 
used in calculating the acreage dis- 
tribution which should be sought as 
an attainable goal. That is to say, 
the number of acres in each age 
class as developed through manage- 
ment should be adjusted so that the 
normal yield per 10-year cutting 
period would be 573 MBM (57.8 
MBM times 10 acres). The first 
step is the determination of area 
factors by site quality which will be 
applied to the budgeted areas. 


classes 


age 


eurs on 


The area factor times 10 (normal 
acres in each age class) equals the 
area of any site index needed to 
produce the weighted average nor- 
mal yield of 573 MBM per decade. 
Thus 30.20 acres of site index 90 
are needed, as compared to 5.80 
acres of site index 170 

Progress can be 


made toward 


DISTRIBUTION oF Site QuaLities, anp Area Facrons ror A THE 
110-AcoreE DOUGLAS-FIR 


Forrest 


Area 
factor® 


Total yield 
at R years 


MBM MBM 
18.9 208 
36.3 1,198 
69.4 3,817 
98.3 1,081 


6,504 


*Normal yields (Seribner) are from table 4, U. 8. Dept. Agric. Tech, Bul. 201. 


*Multiplier which will provide average yield at R years. 


This is the weighted 


average yield, 57.3 MBM, divided by the yield at R years for each site index. 


me Wye 
| 
| 
j 
© 
vA 
; 
3.02 
1.57 
83 
58 
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normal distribution of age classes 
by using these area factors in de- 


veloping cutting budgets. 
Ezample 1.-Budgeted area is all site in- 
dex 149. 
Calculation: 10 acres times 0.83 equals 
8.3 acres budgeted. 
Proof: 8.3 acres times 69.4 MBM equals 
576 MBM. 
Ezample 2.-Budgeted area is all of site 
index 90, plus site index 110. 
Calculation: 11 acres site index 90 times 
3.02 equals 40.2 acres, but since there 
are only 11 acres available it is not 
possible to budget 30.2 acres. There 
fore, 11 acres times 18.9 MBM equals 
208 MBM. In terms of average yield, 
208 MBM divided by 57.8 MBM equals 
3.63 acres. 
The 11 acres of site index 90 is there 
fore equivalent to 3.63 average acres. 
10 acres minus 3.63 acres equals 6.37 
average acres to be budgeted in site 
index 110. 6.37 acres times 1.57 equals 
10 acres of site 110 to be budgeted. 
Proof: 11 aeres site index 90 times 18.9 
MBM 208 MBM 
10 acres site index 110 times 
36.3 MBM 
21 acres budgeted has normal 
yield of 


263 MBM 
571 MBM 


In a management plan the allo- 
eation of areas to annual or peri- 
odie cutting budgets is governed by 
such factors as the need for harv- 
esting equal volumes each year, the 
relative thrift or decadence of 
stands, existing and needed trans- 
portation. When site quality has 
been determined for the various 
stands, the use of the procedure 
described above will aid in progress 
toward a normal distribution of 
age classes. 

The significance of these caleula- 
tions is apparent when applied to 
an actual working circle of 100,000 
acres or more with site qualities 
represented by the percentages 
used in the example. When there 
are material variations in yield be- 


tween the site qualities which occur 
on the area and each site quality 
covers several thousand acres, there 
cannot be satisfactory progress to- 
ward a normal distribution of age 
classes unless the relative produc- 
tive capacity of each site is given 
its proper weight in the regulation 
calculations. 

The method of making the ad- 
justments illustrated above uses the 
full normal yield table values. The 
results would be in the same pro- 
portions if a discounted value (50 
to 80 percent of normal) were ap- 
plied to normal yields for all sites, 
as discussed above, in connection 
with establishment of goals of de- 
sired growing stock. 


Summary and Recommendations 


1. The importance of forest 
growing stock is not always real- 
ized in connection with manage- 
ment planning. 

2. Growing stock should be ex- 
pressed in volume of products 
which are marketable from the 
working circle. Board-foot volume 
should be used ordinarily, but 
where small-size material is market- 
able for pulpwood and larger sizes 
for saw-timber, cubie-foot volume 
is desirable. 

3. Normal growing stock should 
be caleulated from normal yield ta- 
bles. Weighted average site quality 
may be used, or, if are 
mapped, the caleulation should be 
made by site qualities present in 
the working circle. 


sites 


4. Desired growing stock should 
be established as a goal of manage- 
ment. This may be done by estab- 
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lishing as the goal an attainable 
percentage of normal growing 
stock, by sites. 

5. In addition to establishing a 
volume goal, regulation of even- 
aged working circles must be di- 
rected toward a normal distribu- 
tion of age classes. A method of 
determining the acreage of each 
site quality that should be occupied 
by each age class in order to attain 
normal distribution is discussed. 

6. An objective of management 
is continuity and regularity of 
yield. Changes in volume harv- 
ested from year to year are inevita- 
ble, but in management planning 
it is desirable to provide for grad- 
ual increases or decreases. Thus it 
seldom will be possible to reach 
either the goal of desired growing 
stock or the goal of normal distri- 
bution of age classes during the 
first rotation under management. 
Those goals are necessary to sus- 
tained yield. They should be estab- 
lished in the management plan, and 
the prescriptions of the plan should 
be written and earried out in a 
manner which will insure the best 
practicable progress toward both 
goals. 
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THE SPEED at which the secondary 
species are moving into the front 
ranks of utilization makes it nec- 
essary for foresters to revaluate the 
future of grand fir in the western 
white pine type. It is evident that 
western white pine should be 
grown and protected on as many 
acres as practical, since it is a high 
value species. However, the factors 
of accessibility, costs of fire, blister 
rust and insect protection, and poor 
growth sites may limit the acreage 
which can be held over to continu- 
ous white pine production. What 
will be the species mixtures on 
areas containing little or no white 
pine? Will these areas contain tim- 
ber of economic value? Planning 
now in anticipation of the need to 
keep these areas in continuous pro- 
duction of the more valuable see- 
ondary species would appear to be 
timely. 

Of the secondary species, grand 
fir, Abies grandis (Doug.) Lind., 
has many desirable characteristics 
among which are its rapid growth, 
ability to reproduce under varied 
conditions and sites, and its exist- 
ing high volume—third among the 
species of the type. It is a fast- 
growing, tolerant tree producing 
wide-ringed, light colored wood use- 
ful for lumber and for pulp. It is 
widely distributed throughout the 
western white pine type reaching 
up to elevations of 7,000 feet and is 
rarely found in pure stands. It 
does not prune its lower branches 
rapidly and is therefore subject to 
serious heart rot at an early age. 
Sporophores of the principal decay- 
producing fungus often appear at 
an early age and in large numbers 


Heart Rots and Root Rots 


The heartwood of grand fir is at- 
tacked by a number of fungi the 
most destructive of which is the 
Indian paint fungus (Echinodon- 
tium tinctorum | Ell.| EIL and Ev.,) 


"Deceased, former lecturer and research 


pathologist, Forest, Wildlife and Range 


Experiment Station, University of Idaho, 
Moscow. 


Decay — A Problem in the Future 
Management of Grand Fir 


which produces a brown stringy rot 
often extending the full length of 
the merchantable trunk. In_ its 
early stage it is difficult to detect 
and unlike some of the white rots, 
can not be used for various types of 
pulp. As a result it is not always 
kept out of pulp chips where it may 
affect the yield and the produet or 
out of freshly cut lumber which 
when develops 
splitting and warping due to decay 
in the heartwood. The low yield 
of sound wood for pulp and the 
cost of transporting defective logs 
to the mill is a serious problem in 
heartrotted stands. 

Of the root rot fungi attacking 
living grand fir, Poria weirti Murr. 
producing a yellow laminated rot 
in the roots and lower trunk, and 
Armillaria mellea (Vahl) Quel. at- 
tacking the roots, are perhaps the 


seasoned serious 


most important. Poria subacida 
(Pk.) Sace. and Fomes annasus 


(Fr.) Cke. are found attacking the 
roots and develop white pocket rots 
which extend into the lower trunk. 
Poria weirti has been found to at 
tack and kill stands of 
Douglas-fir in western Washington, 
and British Columbia 
Similar parasitie attacks have not 
been noted in northern Tdaho. It 
is believed that in earlier days the 
laminated rot of P. weirti was not 
recognized as such in grand fir and 
therefore was included the 
brown stringy rot caused by the 
Indian Paint fungus. An 
method of separating the two rots 
(1) has recently been put to prac 
tical use in the forest. 

To the volume loss due to decay 
on any grand fir site must be added 
the mortality loss caused by such 
fungi as A. killing the 
trees, and losses by windfall and 
windbreakage caused by annosns 
and P. subacida. 


young 


Oregon, 


CASY 


mellea in 


The Problem 


For many years grand fir has 
been considered a secondary species 
primarily because of its susceptibi! 
ity to decay. Heartrot extendiny 


409 


Ernest E. Hubert’ 


from root crown to the top log in 
the trunk has been a common oe- 
currence in older trees and also in 
young trees growing in crowded 
stands and on poor sites. At times 
it may be found only in lower, 
middle, or upper trunk. 

To provide for future pulp and 
saw logs on areas where white pine 
can not be grown, forest manage 
ment must develop a method of 
growing young stands of grand fir 
relatively free of decay until they 
reach commercial size. This would 
require harvesting the stand before 
decay becomes a commercial factor 
and before fruiting bodies are pro- 
duced. To accomplish this either 
a cutting age or a cutting diam 
eter may be determined by field 
studies based on pathological and 
other data. This would seek to es- 
tablish the relation between decay 
and age or between decay and tree 
diameter. 

In the Lake States, balsam fir 
produces merchantable pulpwood 
at 70 years (3). These studies have 
shown that the highest periodic in 
crement is reached at a diameter of 
9 to 10 inches or an average age 
of 90 years. Since decay becomes 
an important factor when the tree 
reaches a diameter of 8 to 9 inches, 
the age at this size, or 80 years, rep 
the eutting 


resents pathological 


age. Beyond this age the decay 
increment increases and the mer 
chantable volume decreases. The 


cutting age of balsam fir in eastern 
Canada based on the net periodic 
increment is between 60 and 90 
years (4) and white fir in 
southern Oregon it is 150 years (5) 


for 


Figures for the establishment of 
a pathological rotation for grand 
fir are not available. However, it 
is known that the decay factor in 
some stands of the Coeur d’Alene 
National Forest is high, approach 
ing that found in western hemlock, 
Studies made on the latter species 
indicate a pathological cutting age 
of about 80 years (8). If cutting 
grand fir stands at 80 to 90 years 
would vield merchantable pulp and 


« 
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saw logs, then cutting regulations, 
sanitation measures and even prun 
ing might conceivably be used to 
reduce the incidence of infection, 
raise the rotation age and so pro- 
duce future stands with less decay 
If management methods can re 
duce heartrot in this species so that 
a pathological rotation of 100 or 
110 years can be used it would pro- 
vide logs of commercial size at har- 
vest. 

Grand fir reproduction would be 
heavy on such cut-over areas, and 
would many 
old, defective with 
conks of the Indian paint fungus. 
The young stand which forms 
heartwood at 15 to 40 years would 
be subjected to early infection by 
spores from these conks as dead 
branches and other openings de 
veloped in the bark, and as the 
trees matured the stand would be 
come increasingly defective. The 
disposal of old, defective grand 
firs, therefore, would become one 
of the important steps toward a 
healthier and sounder’ residual 
stand and a step toward a longer 
rotation. 


these areas contain 


trees loaded 


Disposal of Defective Trees 


If, by simply felling these trees 
we could expect to eliminate fur 
ther conk production and thereby 
cut off the spore supply, the cost 
of felling might not be too great 
to bear. However, the live fruiting 
bodies of the Indian paint fungus 
growing on the standing tree will 
continue to develop and produce 
spores when the trunk is felled to 
the ground, Under such conditions 
the spore spread would be some 
what reduced but the threat would 
remain since the spore-bearing sur- 
face of the new conk soon forms at 
right angles to the old, along the 
prostrate trunk, and the conks may 
remain alive as long as food and 
moisture conditions remain favor- 
able. 

Some hope that chemical poison- 
ing of trees to loosen their bark 
would also poison the conks along 
the trunk was dimmed when such 
conks were tested for viability. As 
a part of the chemical debarking 
study carried out by C. F. Suther 
land, Potlatch Forests. Ine. in the 


Clearwater area (6), young conks 
collected the year following death 
of the trees were cultured in the 
forest pathology laboratory of the 
College of Forestry and all proved 
alive. It was reasoned that little if 
any of the poison entered the heart- 
wood of branch stubs to which the 
conks were attached since the poi- 
moves in the bark and outer 
sapwood of the tree. However, all 
conks collected from poisoned trees 
dead for two or more years were 
found to be without life. It might 
be assumed that the poison had 
finally reached the conks, but it is 
more likely that the rapid drying 
of these trees due to loosening and 
shedding of bark dried the rotted 
supplying the conks suffi- 
ciently to cause their death. Other 
methods of girdling should be tested 
for effectiveness. 


son 


wood 


The Indian paint fungus thrives 
under high conditions. 
The rate of drying as well as the 
length of the period during which 
drying occurs affects its activity 
and therefore the production of 
sporophore tissue. A study of cut- 
over and uneut areas brought out 
the fact that total number of in- 
feeted trees, live sporophores and 
west- 


moisture 


sporophore-bearing trees of 
ern hemlock and grand fir was less 
on cut-over than on uneut 
This was traced to reduced shade 
moisture (7). Whether poisoning 
the conk-laden defective trees, al- 
lowing them to dry out for two or 
more years and then felling them 
would the threat of new 
conks is not known. Felling these 
trees at the time of logging without 
the use of chemicals, bueking the 
trunk into lengths and rolling al- 
ternate sections out of line to in- 
crease the drying should be tested 
for conk control. The drying rate 
would be 
ging when overhead shade is re- 
duced and undergrowth is at a min- 
imum. The merchantable logs from 
such trees should be utilized if 
costs permit. 


areas. 


remove 


greatest following log- 


Cleareutting and_ prescribed 
burning as a sanitation measure 
would have some merit but would 
require planting the area unless 
reseeding from the sides is assured. 

Young, unmerchantable grand 
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fir and other species left after log- 
ging would be sacrificed. 

The question is often asked, will 
defective grand fir left as seed 
trees produce a stand which is more 
susceptible to heart rots and root 
rots than one grown from seed pro- 
duced by a decay-free tree? Since 
it is generally believed that en- 
trance of heart rot fungi is through 
injuries and dead branches there 
appears to be little reason to believe 
in the transmission of decay suscep- 
tibility through seed. It is quite 
possible, however, that anatomical 
characteristics may be transmitted 
which present weak barriers to the 
entrance of fungi into the heart- 
wood. 


Protection of Residual Trees 

The main objective in disposing 
of defective, conk-bearing trees is 
to reduce the incidence of infection 
and so develop a means of protect- 
ing the residual trees. To be most 
effective this protective operation 
should cover an entire watershed so 
that a study can be made of the 
spread limits of fungus spores from 
the bordering infected stands. 
Studies made in other forest re- 
gions have indicated that the 
amount of infection in residual 
trees can be reduced greatly by 
protecting them against injuries of 
all kinds during the logging and 
brush disposal operations. Anoth- 
er protective measure may be found 
in the pruning of lower branches 
to prevent the formation of dead 
branch stubs considered to be one 
of the principal entrance points for 
heart-rot fungi. Such pruning will 
also result in an appreciable reduc- 
tion of knot wood in the products 
when harvested. Some method of 
girdling and allowing the defective 
tree to dry out on the stump should 
be tried as well as felling defective 
trees and segmenting the trunks 
to encourage rapid drying. 

Protection of the residual trees 
against root rot infection must also 
be considered since these diseases 
can cause serious damage in a 
young stand. Practical methods of 
control of root rots have never been 
developed for large forest areas and 
these are restricted by 
natural influences only. 

If it were practicable to uproot 


diseases 


| 
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the entire tree by the use of cables 
and bulldozers the spread of root 
rots by way of infected roots 
could be checked to a great extent. 
The upturned, infected root system 
would dry out rapidly, infection 
would be halted and a high per- 
centage of the spread to nearby 
residual trees would be prevented. 
Although the outer ends of some of 
the infected roots would be broken 
off and left in the soil, the fungus 
development in these ends would 
be minor sinee the bulk of the fun- 
vus food supply would be removed. 
A large food supply is essential to 
the spread of some root rot fungi 
such as A. mellea which spreads 
infection by means of rhizomorphs 
as well as by spores. Leaving in- 
fected dead stumps and roots in the 
soil favors this spread by rhizo- 
morphs. 

Infected trunks could be cut into 
lengths and the alternate sections 
rolled free and merehantable 
trunks cut at a point near the root 
collar thus saving considerable 
footage. Some thought could be 
given to the utilization of the root 
wood for pulp chips or for wall- 
board fiber, for an up- 
turned roots might present a prob- 
lem in the partial logging of future 
It would not be a serious 


area of 


stands. 
problem on clear-cut areas where 
preseribed burning would aid in 
clearing the area. 

Some thought should be given to 
the management system for grand 
fir which would result in the great- 
est volume of sound wood at har- 
vest. Silvically this 
adapted to uneven-aged manage- 
ment by the selection system. This 
system, however, would favor the 
development of heart and 
would therefore fail to our 


species is 


rots 
meet 


objective. Cleareutting and burn- 
ing has certain advantages from a 
sanitation angle and would remove 
conky, spore-spreading trees as well 
as reducing other defects such as 
root rots. However, such a system 
might present a serious problem in 
the regeneration of the species over 
the larger burned areas due to the 
limits of seed dispersal. It has 
been suggested (9) that a shelter- 
wood or seed-tree system be tested 
for effectiveness. Under such a sys- 
tem the conky trees could be re- 
moved leaving enough healthy or 
conk free seed trees to reseed the 
area adequately for volume pro- 
duction. 


Approach to a Solution 


y effort should be made to 
bring grand fir into more useful 
production since it represents the 
third largest volume of saw timber 
in northern Idaho based on an esti- 
mate of 5.7 billion board feet made 
in 1941 (2). Its inereasing use for 
pulpwood and its good qualities fa- 
vor this species on forest lands 
where white pine or other high 
value species can not be grown 
economically. However, the early 
development of decay in the tree 
and a high decay volume are two 
conditions which must be improved 
in future stands, 

The key to the problem, there- 
fore, is the protection of young 
stands and of residual trees on 
logged areas against fungus attack. 
This involves the following steps: 

1. Determine the earliest age at 
which conks develop on the living 
trees and the points of decay en 
trance, 

2. Establish a pathological rota- 
tion based on field studies. 

3. Develop effective economic 


Every 
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methods for disposal of the defee- 
tive, conk-laden trees on logged or 
burned areas and determine the 
limits of spore distribution. 

4. Develop effective methods 
for reducing root rots, 

5. Tie these studies closely to 
the overall management of grand 
fir on both cut-over and burned- 
over areas, 

In view of the inereasing de- 
mand for pulp logs and the de- 
creasing areas of high value spe- 
cies, it is not too early to plan for 
a maximum of sound grand fir in 
our future stands. The methods for 
accomplishing this depend upon 
planned, coordinated studies by the 
various forest agencies of the re- 


gion. 
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Cankers and Decays of Birch Associated with 


Two Poria Species 


DECAY 
been observed in mature and over- 
mature yellow birch (Betula lutea 
Michx. f.) on the 
National Forest in West Virginia 
Although the 
cayed trees in the stands contain- 


CONSIDERABLE has recently 


Monongahela 
percentage of de 


ing yellow birch has not been ob- 
tained, many of the larger birches 
were found to be culls when logged. 
The only external indication of de 
cay shown by many of these cull 
trees was the presence of one or 
characteristic bark-covered 


In spite of the localized 


more 
cankers, 
nature of these cankers, the decay 
associated with them usually ex 
tended throughout the merchanta 
ble length of the trees 

Such cankers are usually asso- 


ciated with a white rot. The af- 


fected wood is characterized by 
alternating zones of white and 
light reddish-brown wood. The 
white zones appear to be more 


prominent near the cankers, while 
the brown zones predominate near 
the extremities of the rot column. 

The 
taken to determine the cause and 
extent of decay in individual birch 


present study was under- 


trees showing only these character 
istic bark-covered cankers, and to 
learn whether 
could recognize them in standing 


trained personnel 


trees. A comparison of this canker 
associated decay and a very similar 


decay caused by Porna obliqua 
(Pers.) Bres. was considered ad- 
visable 

Porias known to be important 


causes of decay in hirch 
bell and Davidson (2) 
decay of birch, occurring in the 
Adirondacks and also in 
and Pennsylvania associated with 
large trunk 
and caused by Fomes igqniarius var 


Camp 
reported 


Vermont 


bark-covered cankers 
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laevigatus (Fr.) Overh. This fun- 
gus is entirely resupinate and, al- 
though Overholts considers it a 
Fomes, he has for convenience in- 
cluded it among the Porias of Penn- 
laevigata (F rs.) 
laewigata and P. 
tres. are the only 


sylvania as P. 
(3).. £. 


obliqua ( Pers.) 


Cooke 


species of Poria of recognized im- 
portance on living birch. 

Poria laevigata produces resupi- 
nate fertile sporophores, and sterile 
dark mycelial mats may develop on 
canker faces (2). The sporophores 
oceur on the trunks or branches of 
dead standing or felled trees, and 
sometimes on the dead portions of 
standing living They are 
borne superficially, usually on the 
bark, but occasionally on exposed 
decayed wood, They may be found 
near but not usually on the cank- 
These are perennial, 
with tubes indistinctly stratified. 
The pores are quite small in diame- 
ter, averaging 6 to 8 per linear 
millimeter of pore surface. Sterile 
dark mycelial mats may occur be- 
tween the bark scales or permeate 
and cover them on the faces of the 
bark-covered cankers. 


trees. 


ers. conks 


The cankers have been reported 
chiefly on trees ranging from 18 to 
d.b.h. (2). They are 
large, frequently irregular 
in shape, always bark-covered and 
callusing at the 
margins. Sterile mycelial mats are 
most prominent on larger cankers 
and on dead trees. Mats may be 
from 4 to % ineh in depth and 
form a hard dark checkered sur- 
face on the cankers. The decay is 
described as an extensive white rot. 


30) inches, 
often 


without distinet 


Poria obliqua produces both 
sporophores and sterile conks. The 
sporophores are resupinate, and 


are formed only during the late 
in dead standing 

The sporophore 
wood 


stages of decay 
trees or in logs. 
forms within the decayed 
close to the cambium. The sporo- 
phores are annual and are quickly 
destroyed after the bark and outer- 
rings are burst 


most wood 


exposing them to the attack of in- 


open, 
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Monongahela National Forest. 


R. P. True, E. H. Tryon, 
and J. F. King? 


sects. The pores are larger than 
those of P. laevigata, there being 
only 3 or 4 per linear millimeter on 
the fruiting surface. 

The sterile conks of P. obliqua 
are clinker-like in appearance and 
commonly develop at dead branch 
stubs, seams or cankers (including 
those formed by Nectria). These 
sterile conks are the most frequent 
and characteristic signs of decay 
due to P. obliqua in living birches 
and were first identified with this 
fungus by Campbell and Davidson 
(1). They are perennial and in- 
crease in size from year to year if 
the tree alive. Their 
growth ceases with the death of 
that part of the tree to which these 
conks are attached. Trees are often 
weakened and frequently break 
over at points where sterile conks 
are formed. The decay is an exten- 
sive white heart rot and is said to 
be identical in appearance with 
that caused by Fomes igniarius 
(3). 


remains 


Birch cankers and decay in the 
De- 
tailed observations were made July 
7 to July 11, 1952, on defective 
birches in two areas of the Monon- 


gahela National Forest in West 
Virginia. The first area was near 


the southern portion of Glade Run 
below Gaudineer Tower on Shav- 
er’s Mountain. The second was in 
the vicinity of Yocum, McGee, and 
Crouch’s Runs on Cheat Mountain. 

Sixteen living birches ranging 
up to 60 feet in height and from 
10 to 30 inches in diameter at 
stump height selected for 
study because they showed either 
the characteristic bark-covered 
cankers of the type considered to 


were 


be associated with extensive decay 
(Figs. 1 and 2), or clinker-like 
sterile conks of P. obliqua (Fig. 3) 
These trees were felled and eut up 
with a power saw. The nature and 
extent of the associated decay and 
its relationship to the cankers was 
observed in the 
trunks and branches (Figs. 4 and 


5). 


euts made in 
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Most of the trees with bark-cov- 
ered cankers showed little or no ad- 
ditional external indication of de- 
cay. However, external indications 
of decay other than sterile conks 
and bark-covered cankers included 
sporophores of the two species of 
Poria, wounds, dead stubs, dead 
branches, and other types of cank- 
ers including those caused by Nee- 
tria. Sterile conks of P. obliqua 
frequently appeared at Nectria 
cankers (Fig. 6). 

Six of the felled 
conspicuous sterile 


trees showed 
conks of P. 
obliqua. Five of these trees ranged 
from 10 to 16 inehes in diameter. 
The other, 30 inches in diameter, 
had two small sterile conks still 
adhering to a dead stub five inches 
in diameter. Resupinate 
phores of P. obliqua developed be- 
neath the bark of the dead stub 
after its removal to the laboratory. 
Nearly all of the bark had sloughed 
off of one standing dead yellow 
birch trunk and an extensive fruit- 
ing surface was found which was 
identified as that of P. obliqua. 

Studies of the extent of decay 
in these trees bear out the 50 to 
100 percent cull estimations of 
Spaulding, Hepting, and West- 
veld (4) for yellow birches show- 
ing single conks of P. 
obliqua. 

Eight of the felled trees con- 
tained bark-covered cankers which 
found to be caused by P. 
laevigata. This fungus also caused 
the deeay associated with them. 
Sterile dark mycelial mats are 
sometimes found on the faces of 
these cankers. All of the trees were 
found decayed throughout their 
merehantable length. Detailed in- 
formation concerning these eight 
trees is given in Table 1. Five of 
them (numbers 1, 2, 3, 6, and 7 in 
Table 1) no external in- 
dication of deeay other than the 
bark-covered cankers and 
casional inconspicuous sporophore 
on a small dead branch. Three 
trees, (numbers 4, 5, and 8 in the 
table) bark-covered 


sSporo- 


sterile 


were 


showed 


with 
cankers, might have been culled on 
the basis of more conspicuous indi- 
cations of decay such as large dead 
stubs or branches. 


also 


A few fertile resupinate sporo- 


Fia. 1. 


Characteristic bark-covered canker associated with extensive decay in yellow 


birch. These cankers and associated rot were caused by Poria laevigata. 


Fig. 2.—A canker caused by Poria laevi 
gata showing the darker bark permeated 
by fungus mycelium which in many cases 
covers the cankered area. 


Fig, 3.—Clinker like sterile conk of Poria 
obliqua on yellow birch, The sterile conks 
are often found at dead branch stubs 
seams and associated with Neetria cank 


ers, 
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Fio, 4-A.—The pattern of advanced decay caused by Poria laevigata in yellow birch. 
The alternating zones of white and light reddish brown wood are shown, 


INDICATIONS ASSOCIATED With COMPLETE 
Decay by Poria laevigata,’ 


RESULTING 


Bark-covered cankers 


number Stump diameter Parts of tree dead Number 


Small branches 

Small branches 

Small branches 
Small branches and 
dead hollow stub 

Upper trunk and 
larger branches 
None 

None 

Large and small 
branches 


Location 


Feet above aground 
9 and 12 


13 and 25 


9 


‘Trees number 1, 2, 3, and 5 either produced fruit bodies of P. laevigata or yielded 
P. laevigata when cultured, Other trees were similarly diagnosed on the basis of the 
characteristic cankers. Characteristic bark-covered eankers were found only in asso 


ciation with complete cull. No sterile conks were found on these 


trees. 


Fia, 4-B.--A longitudinal section through a canker caused by Poria laevigata on yel 


low bireh. The association of the decay with the eanker is shown. 
present at the center of the eanker 


A branch stub is 
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phores of P. laevigata® were found 
in the course of the examination of 
two cankered trees felled. They 
were growing superficially on the 
outside of the bark of dead 
branches of the living trees and on 
dead branch stubs. In one case a 
resupinate fertile fruiting body of 
P. laevigata was found on the ex- 
posed dead wood at the base of a 
tree where a very old fire sear had 
partially healed over. In two cases 
a dark coal-like appearance of the 
bark was noted on the face of the 
cankers (Fig. 2) probably the 
‘*hard, checkered surface’’ report- 
ed as often being characteristic of 
cankers caused by P. laevigata (2). 
Sporophores were never found on 
or near bark-covered cankers on 
living trees. Lowermost bark-cov- 
ered cankers caused by P. laevi- 
gala ranged from 9 to 24 feet 
above the ground and their aver- 
age height was 13 feet. The height 
of the lowermost cankers is an im- 


portant factor in determining the 
ease with which trees bearing cank- 
ers caused by P. laevigata may be 


recognized, 

In addition to the six trees de 
eayed by Poria obliqua and the 
eight decayed by P. laevigata, one 
tree with non-typical cankers was 
purposely felled for comparison. 
No decay was found in it. Another 
tree was selected as a_ probable 
Poria tree because of the presence 
of apparently typical cankers at 20 
and 30 feet above the ground. This 
tree, however, proved to be sound 
when cut. When viewed after fell- 
ing, the cankers were found less 
typical than they had appeared 
from the ground when the tree was 
standing. 

This study has shown that it is 
usually possible for trained per- 
sonnel to recognize trees decayed 
by P. laevigata from the bark-cov 
ered cankers and has substantiated 
the fact that the characteristic 
cankers are frequently the only ex- 


‘Sporophore identifications of Poria 
laevigata and Poria obliqua were made 
by Dr. Josiah L. Lowe, professor of for 
est botany, New York State College of 
Forestry, Syracuse University, Syracuse, 
New York. Cultures of Poria obliqua 
and P, laevigata were identified by Mrs 
Frances Lombard of the Division of For 
est Pathology, U. S. Department of Ag 
riculture. 
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Fig. 5. 


The pattern of advanced decay caused by Poria obliqua in yellow birch. A 
sterile conk of the fungus is shown attached to the log. 


This decay is similar in 


appearance to that caused by Poria laevigata, 


ternal indication of a completely 
unmerchantable tree. P. 
has been found more frequently at- 
tacking trees of 


0 bliq “ud 


small diameter 


and, like P. laevigata, is responsi- 


ble for considerable timber loss. Its 
sterile reliable 
tions of extensive decay. 


conks are indiea- 


Summary 


Two species of Poria were found 
living 
Na- 


to be causes of decay in 
the Monongahela 
tional Forest in West Virginia. 


birches on 


One species, IP. laevigata, may be 
recognized by characteristic bark- 
covered mature and 
overmature living birches. Often 
no other external signs of decay 
were found. These large bark-cov- 
ered cankers indicated the pres- 
ence of a white rot so extensive 
that affected trees examined 
tained no merchantable volume. 


cankers on 


The other species, P. obliqua, 


which also causes a white rot, may 
be recognized by the sterile, peren- 
nial, elinker-like conks which grow 
out from branch 
wounds on the trunks of affected 
trees. These conks are often found 
at target-like caused by 
Nectria. P. obliqua frequently at- 
tacks living trees of small diame- 


stubs, seams or 


cankers 


ter, and a single clinker-like conk 
usually indicates extensive decay. 

The both 
fungi can usually be reliably diag- 


conditions caused by 


nosed by trained observers. 
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Pulpwood from Small Sawmill and Logging 
Residues: Problems and Opportunities’ 


A THOUSAND board feet of dressed 
pine lumber contains 61 cubie feet 
of wood. However, to obtain this 
volume of finished product, the 
lumberman must cut approximate- 
ly 200 eubie feet of sound standing 
timber. Of the volume lost, 20 per- 
cent is left in the woods as tops and 
broken trees, 60 percent is in slabs, 
edging strips, end-trims, and saw- 
dust at the mill site, while the re- 
maining 20 percent is largely plan- 
er shavings. At the present level of 
lumber production in the South- 
east, the output of solid residues 
alone is equivalent to 7 million 
cords annually. Most of these solids 
are suitable for pulping, and 7 mil- 
lion cords nearly equals the yearly 
eut of pulpwood in the region. 
However, from some 900 
thousand cords of topwood, prac- 
tically none is used for this pur- 
pose, 


aside 


The feasibility of pulping resi- 
dues from lumber and _ veneer 
plants has been thoroughly demon- 


‘This article is a condensation of a 
longer report, ‘‘Sawmill and Logging 
Residues in the South Carolina Piedmont: 
Problems and Methods of Salvage,’’ pub- 
lished as Station Paper No. 31 by the 
Southeastern Forest Expt. Sta., Forest 
Service, U. 8. Dept. Agric. 


Fig. 1.-—This portable mill produces about 2,100 cords of pulp 


able residues a year. 


strated in the West. In 1951, for 
example, about a million cords were 
converted to pulp. This volume was 
400 thousand 
cords of eull trees and other log- 
ging leftovers to fill nearly a third 
of the year’s pulpwood require- 
ments. Why then, do the southeast- 
ern pulpmills, which consume 70 
percent more pulpwood than those 
in the West, salvage so little? 

The chief reason is the small size 
of the average sawmill. Western 
operations are large enough to pro- 
vide substantial concentrations of 
residues and to warrant the instal- 
lation of elaborate log-barking 
equipment. Pulpwood chips must 
be bark-free for most purposes, and 
the smallest log barkers require a 
minimum daily output of 20 thou- 
sand board feet to justify their in- 
stallation. There are probably not 
65 sawmills in the Southeast that 
meet this specification, and 70 per- 
cent of our lumber is from saw- 
mills with daily capacities of 12 
thousand board feet or less. Many 
are portables that would be handi- 
capped by the weight of extra ma- 
chinery. Furthermore, their rela- 
tive inaccessibility and frequent 
moves add a problem of wood as- 


supplemented by 


Fig. 2. 


The sawmill has moved on. 


A. S. Todd, Jr. 

Southeastern Forest Experiment Station, 
Forest Service, U. 8. Department 

of Agriculture 


sembly to that of bark removal. 
These are formidable obstacles, 
but the potential advantages of 
salvaging residues are sufficient to 
arouse an ever-growing interest 
among lumbermen, and 
paper companies. Aside 
obvious value as a 
measure, the pulping of sawmill 


foresters, 
from its 
conservation 


residues offers specific and practical 
benefits to the individuals and com- 
panies involved. To the pulp com- 
panies, for instance, it offers a more 
stable wood source than they now 
enjoy, for full-time commercial 
sawmills operate more consistently 
and are less affected by weather 
than pulpwood crews. To sawmill 
operators and landowners, it offers 
a market for material now unsal- 
able. 


Survey of Residues 


As the first step in an investiga- 
tion of the economics of salvaging 
small sawmill residues for pulping, 
the Southeastern Forest Experi- 
ment Station has surveyed a typ- 
ical area in the roofer lumber belt. 
This area was a circle of 30-mile 
radius centered on Delta, Union 
County, South Carolina, a small 


éid 


Fifty-nine percent of the 


slabs and edgings are given away or left to rot. 
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rail station and siding in the Pied- 
mont. It was selected, not only be- 
cause lumbering was in active prog- 
ress, but because a number of paper 
companies purchase large volumes 
of pulpwood there. 


The survey showed 147 operating 
sawmills in the Delta area. Lum- 
ber production during 1951 totaled 
81.4 million board feet, of which 
66.8 million or 82 percent was pine. 
Construction lumber was the chief 
product. 


There are no large sawmills in 
the Delta area, and many of the 
mills operate part time. In 1951 
only 34 produced as much as a mil- 
lion board feet, and they accounted 
for 60 percent of the year’s output. 
Most of these larger producers were 
portables. At the time of the sur- 
vey in May, 1952, 104 timber tracts 
were in process of logging, and 
there were portable sawmills on 98 
of them. 


Estimating usable residue solely, 
we found that tops and broken 
trees on logging operations aver- 
aged 0.5 cords of pulpwood-size 
rough wood per thousand board 
feet of lumber produced. Chippable 
slabs and edging strips were being 
produced at a rate equivalent to 
0.7 cords of rough, round pulpwood 
per thousand. 


To gain some conception of what 
these ratios mean, it may be help- 
ful to think of a typical portable 
sawmill operating in a_ typical 
stand of timber. The mill has a 
daily output of 6 thousand board 
feet. Therefore, logging the mill 
produces 3 cords of pulpable tops 
and broken trees every day. The 
chippable slabs and edging strips 
amount to another 4 cords. Thus, 
this typical operation produces as 
a by-product as much wood per day 
as the average pulpwood crew. 


The 1951 output of usable resi- 
dues in the Delta area was esti- 
mated at 97 thousand cords. Of 
the total, 41 thousand, or 42 per- 
cent, was in tops and broken trees, 
the remaining 56 thousand in slabs 
and edging strips. Mill residues 


did not include blocks, for no end- 
trimming was done at sawmills. 


Accessibility 

Of course, from a wood procure- 
ment standpoint, total quantities 
are not too meaningful. We still 
need to know how much is econom- 
ically accessible and how much is 
actually available for purchase at 
various prices. The question of 
economic accessibility is a complex 
one, Residues which could be profit- 
ably salvaged by one operator or 
one method might be unprofitable 
for another. Nevertheless, certain 
factors of location and concentra- 
tion of material largely determine 
the point of marginality for each 
man or method. 

Slabs and edgings, piled as they 
are at the mill sets, require no 
bunching or woods travel. Also, 
one of the main considerations in 
placing a mill is to select a site 
from which heavy loads of lumber 
can be easily trucked. A site so 
selected is equally favorable for 
the removal of mill residues. 

Even in the case of logging resi- 
dues, location is seldom the main 
determinant of economie accessibil- 
ity. Whether the topwood on a cut- 
over tract is or is not operable is 
more likely to depend on the con- 
centration. Table 2 shows the vol- 
umes of residues per logging chance 
and per mill set in the Delta area. 
Even more important in the case of 
topwood is the volume per acre 
(Table 3), since it strongly influ- 
ences the costs of limbing, bucking, 
and loading. Also significant to a 
prospective purchaser is the num- 
ber of sawmill operators with whom 
he would have to deal to obtain a 
specified quantity each year (Ta- 
ble 4). 


Competing Uses 


So much for the physical factors 
of location and concentration, 


Logging residues 


There is also the matter of the al- 
ready existing uses for residues. In 
the Delta area firewood is the chief 
use, and slabs are favored because 
they are conveniently piled at easy 
to-reach locations and can be read- 
ied for use with a buzz saw. Tops 
and broken trees are scattered and 
have to be worked up in the woods 
Since there is more than enough 
slabwood to supply all needs, prac- 
tically no tops are cut up for fuel. 
Indeed, only 14 percent of the tops 
on the sample tracts were salvaged 
for any purpose, and nearly all of 
them for pulpwood. By contrast, 
41 percent of the slabs and edgings 
were used, 

Tn appraising the possibilities for 
salvaging added volumes of sawmill 
and sawmill logging residues for 
pulping, it may be helpful to note 
the prices at which these materials 
have been selling. The prices in 
Table 5 are those that prevailed 
from the late spring to early winter 
of 1952. They are for the residues 
‘*as is’’ before assembling or prep 
aration of any kind. Volumes in 
used or given away are considered 
to be valueless; volumes used as 
home fuel have been assigned val- 
ues based on the prices reported 
for fuelwood sales. The resulting 
schedules show the approximate 
quantity available at each stated 
price. Of course, any substantial 
increase in demand, as by launch 
ing a large purchase program, 
would tend to raise prices all along 
the line. 


Salvage Problems and Methods 


Where pulpwood cutting follows 
logging in the Delta area, the main 
attraction is the residual stand. 
Tops and broken trees may be 
worked up as the standing trees 
are removed, but more often than 


Mill residues 


Cords Percent Cords Percent 
Southern pines 32,450 79.9 48,178 85.7 
Yellow-poplar 3,824 9.4 3,915 7.0 
Sweetgum 1,585 4.9 1,732 3.1 
Other soft-textured hardwoods 1.3 
Oaks 1,862 4.6 5 2,8 
Other hard-textured hardwoods 355 
Total 40,595 100.0 56,194 
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2 


Residues per site 
clase 


Cords Number 


Less than 25 
25- 49 
50- 74 
75- 99 
100.199 
200-299 


200 or more 


All classes 


Less than 25 
25. 49 
50- 74 
75- 99 
100.199 
200-299 
300 or more 


All classes 


TABLB 3. 


Residue per acre 
class 


Cords Number 

Less than 0.5 10 
0.5-0.9 
1.0-1.4 42 
1.5-1.9 1h 
2.0-2.4 


All classes 104 


aNd UsAste Resipurs py 


Timper TRACTS AND 


Sire, May 1, 1952 


Locoine Resipurs 


Sites 


Percent 

9.6 
26.0 
21.2 
17.3 
19.2 
2.9 

3.8 
100.0 


SAWMILL Resipues 


100.0 


UsABLe LOGGING 
May 1, 1952 


Tracts 


Percent 


100.0 


ResIpUES BY 


CLASS OF MATERIAL 


Cords 
137 
YS6 
1,297 
1,529 
2,629 

726 


2.846 


10,1] 50 


210 
669 
995 
1,290 
3,010 
1,221 


5,004 


12,489 


Cords 
229 
1,394 
4,853 
2,157 


1,517 


10,150 


AnD VOLUME PreK 


Volumes 


Percent 
3 


4 


100.0 


VoLuME PER ACRE, 


Total residues 


Percent 


TAsLe SAWMILL Resipvues py 1951 Resipve 


Residue output class 


Cords 
Less than 100 
100- 199 
200- 299 
300- 399 
400- 499 
500- 599 
600- 699 
700. 789 
800- 809 
900- 999 

1,000.1,099 
1,100-1,199 
1,200 or more 


All classes 


Number 


Mills 


Percent 
40.5 
6.8 
6. 


+ 


ot 


100.0 


Cords 
2,613 
1,633 
2,874 
3,684 
7,119 
4,067 
4,932 
6,761 
5,753 
6,304 
4,522 
1,324 
4,518 


56,104 


Residues 


Percent 
4.6 
2.9 
5.1 
6.6 

12.8 
7 
8.8 

12.0 

10.2 

11.4 
a0 
2.4 
8.0 


100.0 


5.—Usasi_e Resipves AVAILABLE ANNUALLY BY Price AND CLASS OF MATERIAL 


Volume available 


Logging residues 


Dollars 
0 

25 
50 
75 
00 
50 
00 
50 
75 


Cords 
34,900 
85,000 
35,100 
85,200 
35,300 
86,900 
88,600 
40,600 


Percent 
&6 


Sawmill residues 


Cords 

36,000 
38,800 
41,000 
43,300 
45,500 
48.900 


56,200 


Percent 


64 
69 
73 
77 
81 
87 
93 
98 


100 
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not the smaller or more scattered 
tops are left. Thus, although some 
logging residues are utilized 
nearly a third of the 
tracts, only 14 percent of the vol- 
ume is taken. 

Where only tops are available for 


on 


eut-over 


cutting, the consensus among pulp- 
wood producers is that the oper- 
ation cannot be made to pay. There 
is some evidence this may not al 
ways be true, but in any event the 
use of topwood cannot expand as 
long as the producers feel there is 
more profit in cutting standing tim- 
Right now, the possibility of 
salvaging 
arousing greater interest. 


ber. 
slabs and edgings is 

As previously noted, large saw- 
mills are searce in the Southeast. 
Nearly three-quarters of our lum- 
is produced at mills little or no 
larger than those around Delta, and 
the 


vear. Therefore, if any substantial 


proportion increases every 
volume of sawmill residues is to be 
salvaged for pulping, it must be 
done under conditions essentially 
similar to those prevailing in the 
Delta area. The chief problems are 
(1) how to transport the residues 
economically from source to pulp 
mill, (2) how and where the de 
barking can be done most efficient- 
ly, and (3) how where the 
chipping can be done most effi- 
ciently. 

Slabs, as they come from the saw, 


and 


do not lend themselves to econom- 
ical transportation. For one thing, 
they are nearly 35 percent bark. 
This bark is almost as heavy as the 
wood and useful only as boiler fuel. 
Therefore, it should be eliminated 
as near the source as possible 
either at the sawmill or at a 
loading point. 


rail 


Also troublesome are the irreg 
ular shapes and lengths of slabs, 
which make them slow to load and 
difficult to load solidly in trucks or 
railroad cars. The use of specially 
designed pallets or steel strapping 
might help here, but the likeliest 
solution is to chip the slabs. Chips 
are easily loaded and unloaded by 
means of conveyors, impellers, or 
blowers at about half the cost of 
solid cordwood, and their weight in 
box cars compares favorably with 
the average loading of round pulp- 


|| 
10 
4s 27 9.7 
ee 
18 15.1 
20 25.9 f 
3 7.2 
104 | 100.0 
14 14.3 1.7 
19 19.4 5.3 
<a 16 16.3 8.0 
15 15.3 10.3 
om 21 21.4 24.1 
7 5 5.1 9.8 
i 8.2 40.8 
‘ 9.6 2.3 
27.9 13.7 
40.4 47.8 
14.4 21.3 
7.7 14.9 
100.0 
4 
60 
10 
10 J 
7 
7 
6 
4 
1 
: 8 2.0 
Price 
per cord 
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87 
87 
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wood. In the West, chips are trans- 
ported distances up to 70 miles by 
heavy truck and 200 by rail. 

The price and weight of present- 
model log barkers appears to pro- 
hibit their installation at small saw- 
mills. Similarly, tests by southern 
pulp companies seem to rule out 
the possibility of debarking light- 
weight slabs from second-growth 
timber in barking drums such as 
used for round pulpwood. 
Hand peeling may be feasible in 
some instances at certain seasons 
but 
labor. Among the possibilities still 
remaining are the ‘‘buzz barker,’’ 
the hydraulic slab barker, and the 
‘shaker aspirator.’’ 

The so-called ‘‘buzz-barker’’ is a 
small cutter-head peeler. With a 
2-man crew, it can process 5 cords 
of slabs a day. The principal dis- 
advantage is that it wastes about a 
third of the wood in the slabs. So 
great a loss might well be prohibi- 
tive if the slabs were purchased 
and transported some distance be- 
fore peeling. Another disadvantage 
is the high labor cost, amounting 
to about $2.50 per cord. On the 
other hand, the buzz barker is in- 
expensive, little power, 
and is light enough for use at port- 


are 


is generally too wasteful of 


requires 


able sawmills 

Hydraulic slab barkers have been 
operating in the West for a num- 
ber of years. They do a clean job 
and are said to waste little wood. 
However, their cost and high pow- 


er-and-water requirements are pro- 


hibitive except where there are 
great concentrations of slabs, as at 
a pulpmill. 

More promising, in some respects, 
are the possibilities of removing the 
bark after chipping rather than be- 
fore. During the peeling season, 
the jar of the chipper knives alone 
is sufficient to separate bark and 
wood. At 


treatment 


further 
One way of 
separating bark from chips is by 
the ‘‘shaker aspiration’’ 


other seasons, 


is needed. 


method.? 


The equipment for the process con- 
sists of a ‘‘drubber,’’ screens, and 
aspiration hood. The chips are 
sized and the bark knocked loose in 
the drubber; the screens and hood 
then remove the bark and fines. In 
this way, all but 4 to 7 percent of 


‘ 


pine bark is removed, and the ac- 
companying loss of wood is only 
about 10 percent. Output is 4 tons 
The size and 
cost of this equipment limit its use 


of chips per hour. 


to slab concentration points. 

So much for the mechanies of de- 
barking. Apparently, devices al- 
ready available make it feasible to 
bark at the souree, at a 
pulpmill, or at an intermediate 
concentration point. Other equip- 
ment and methods will undoubted- 
ly appear when there is a demand 
for them. Thus, it seems safe to as- 
that than the 
limitations of the equipment will 


remove 


sume factors other 
determine where the debarking can 
best be done. Such considerations 
as a desire to keep portable sawmill 
equipment weights low, the need to 
eliminate bark-weight before rail 
shipment, or the possible economies 
of large-scale, semiautomatic oper- 
ation will more than likely dictate 
not only where the debarking is to 
be done but the type of machinery 
required, 

Chipping is not a serious prob 
lem. Manufacturers say that force- 
feed chippers can produce uniform 
chips from odd-shaped pieces of 
wood only 1 foot long. Further- 
more, these chippers can be made 
small enough and light enough to 
be easily portable. 

None of the Delta sawmills has 
sufficient production to keep a 
chipper running. Therefore, to 
handle slabs currently there would 
have to be a central chipper instal- 
lation to which whole slabs could 
be brought from a number of mills. 
Kither supplementing or as an al- 


"Eberhardt, L. Removal of bark from 
chips and wood pulp. Paper Trade Jour. 
Vol. 135, No. 25, Dee. 19, 1952. 
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ternative to the central installation, 
small portable chippers might be 
operated in conjunction with a ma- 
chine such as the shaker aspirator 
capable of separating chips into 
their bark and wood components. 
One or shaker aspirators 
might be installed at a rail loading 


more 


point. As soon as a sawmill moved 
from a set, a chipper would move 
in. Chip delivery could be by a 
fleet of trailers. 

From experience to date, it seems 
evident that rough slabs from small 
sawmills cannot be directly substi 
tuted for round pulpwood. Certain- 
ly, they cannot be debarked by us 
ual round-wood methods, and they 
probably cannot be chipped satis- 
factorily in existing pulpmill chip- 
pers. They also pose a somewhat 
different problem. 
Consequently, whether pulp com. 


transportation 


panies are able to utilize sawmill 
residues profitably will depend, in 
part, on their willingness to invest 
in specialized machinery and other 
new facilities. It will also depend 
on organizing a procurement sys 
tem capable of purchasing and as 
sembling slabs from a great number 
of scattered sawmill sets at mini- 
mum cost. 

If these are the main require- 
ments for success in salvaging saw 
mill residues, a most promising sin 
gle solution to the whole problem 
would appear to be the establish- 
ment of conveniently located con- 
centration yards equipped with de- 
barking, chipping, and chip-loading 
machinery. Rough slabs could 
reach these yards by short haul on 
ordinary log or lumber trucks. The 
chipping operation would be sus 
ceptible to striet quality control, 
and the bark and fines would be 
eliminated prior to rail shipment 
Once at the pulpmill, the chips 
could be introduced directly into 
the chip-conveyor system with a 
minimum 
dling. 


of equipment or han- 
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Effects of Simulated Overbrowsing on 
Small Red and White Pine Trees’ 


Tue ervect of various intensities 
of browsing, and of yearly repeti 
tion of browsing on the growth of 
conifers is little known. 
ably accurate answers to this ques 
tion are important both in the man 
agement of deer and the manage 
ment of trees. The 
were designed to obtain data in the 
relative importance of repetition 


Reason 


present tests 


versus intensity of overbrowsing 
by recording the related factors of 
production of browse, survival, 
growth rate, development of multi 
ple leaders, and recovery poten- 
tials, The tests involved clipping 
the branches and needles of smal! 
red pine (Pinus resinosa Ait.) and 
white pine (P. Strobus L.) trees in 
4 manner and at a time that might 
reasonably be assumed to approxi- 
mate white-tail 


(Odocoileus virginianus Miller) or 


browsing by deer 
snowshoe hare (Lepus americanus 
Erxleben). Continued observations 
will give an indication of actual re 
covery to the status of acceptable 
crop trees, 


Materials and Methods 


At a transplant nursery of the 
Experimental Forest in 
northeastern Minnesota certain 
beds of red and white pine trans- 
plants (2-3 stock) were not field 
planted in 1944 because of labor 


rhese 


Cloquet 


and other shortages. trees 
were to be plowed under in the 
summer of 1945. However, as they 
were then about fifteen inches in 
height, they seemed good material 
for initiating a controlled experi 
ment on overbrowsing. The stand 
was accordingly thinned to a spac- 
ing of 3 x 3 feet in early May of 
1945 when a 9-foot fence of 1-ineh 
mesh chicken wire was built around 
the area to exclude deer and hare. 

The characteristics 
closed area can be briefly described 


of the en- 


‘Paper No, 3058 Sei, Journal 
Minnesota Agricultural Experiment Sta 
tion, St. Paul 1, Minnesota. 


Series, 


as follows. The transplant nursery 
lies in compartment 7 in section 30, 
T49n~ R17w. It is an old field, near- 
ly flat and completely open, with a 
stand of 40-to-50-year-old jack pine 
around 
it at a distance of 75 yards on the 
south and 150 yards to the north. 
Some smooth crab-grass (Digitaria 
ishaemum Schreb.) Muhl. and 
sweet fern (Comptonia peregrina 
Coult.) grew in the area but was 
weeded out on several occasions. 
The soil here is Omega sandy loam. 
The white pines are on the top of 
a slight rise which is apparently 
blown sand and drier than where 
the red pines are situated. The 
fence did not appear to influence 
the trees as it surrounded an area 
considerably larger than that used 
in this project and had little dis- 
cernable effect on sunlight and 
snowdrifts. 

Undoubtedly the weather factors 
acted similarly on all the trees in 
each species group. The years 1947 
and 1948 had somewhat less than 
the average precipitation of 28.5 
inches at the Station headquarters 
about one-half mile from the loea- 
tion of the test trees. In 1947 the 
deficiency in rainfall was 3.4 
inches, most of the deficiency occur- 
ring during the winter. In 1948 the 
annual deficiency was 1.8 inches 
but the shortage for the growing 
was 4.4 inches. The years 
1949 and 1950 were above average 
in precipitation. Monthly mean 
temperatures during the growing 
seasons varied but little from the 
40-year mean, 

Two factors of overbrowsing 
intensity and repetition were to be 
tested in groups of trees replicated 


(Pinus banksiana Lamb.) 


season 


according to the suggestion of the 
late Dr. Forrest Immer. The red 
pines were grouped in sixes (three 
trees in two adjacent rows) but be- 
ginning each row at the north end 
of the plot so that there was a more 
or less completely random juxta- 
position of groups. The white pines 


420 


William H. Marshall, 
T. Schantz-Hansen, 
and K. E. Winsness 


Professor of economic zoology, professor 
of forestry, and research assistant in 
forestry, respectively, University of 
Minnesota, St. Paul 


were grouped in fives (in one row) 
and a similar mixing of groups in 
Each 
treatment was replicated three 
times. The northernmost tree in 
each group was marked by a loose- 
ly fitting metal strip around the 
base. The clipping and measuring 
was done prior to the beginning of 
usual- 


adjacent rows was obtained. 


each year’s growing season 
ly late in April just as the snow 
had melted from the open field but 
while the ground was still frozen. 

The condition of all the trees was 
visually checked at the beginning 
of each experiment and the height 
and leader length of the second 
tree in each group was measured. 
In April, 1947, there were 234 red 
pine averaging 214% feet in height 
with an average leader length of 3 
inches. The white pine numbered 
195 trees in April, 1949, with an 
average height of 314 feet and an 
average leader length of 11 inches. 
All trees were judged to be in 
thrifty condition and growing well. 

Clipping was done with Weise 
clippers having a single blade eut- 
ting against a flat surface. The in- 
tensities were designated as moder- 
ate, heavy, and Every 
branch on the tree was clipped in 
each case. Moderate clipping re- 
moved every bud and 1% inch of the 
current annual growth behind it. 
Heavy clipping removed all the 
eurrent annual growth. 
clipping removed all the current 
annual growth and 1% inch of the 
older growth. Any portions of nee 
dles extending beyond the point of 
clipping the branch were also taken. 

The repetition of clipping was 
planned on a 4-year basis. One 
group was to be clipped only the 
first year, another the first 2 years, 
another the first 3 vears and the 
final group was clipped four sue- 
This plan was car- 
ried through on the red pine be- 
ginning in April, 1947, while the 
concluding measurements were tak- 
en on May 2, 1951, so that the trees 


severe. 


Severe 


cessive years. 
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clipped 4 years had one growing 
season (1950) for recovery. The 
other trees had 2, 3, and 4 seasons 
for recovery respectively. The tim- 
ing of the white pine tests was car- 
ried out somewhat differently. The 
trees were clipped only two years— 
1949 and 1950—and final measure- 
ments were made in 1953. Thus, 
these trees had only 1 or 2 vears’ 
clipping and conversely 4 or 3 
years for recovery. This change 
was made because it was obvious 
by 1951 that the clipping was too 
severe, 

The measurements were obtained 
as follows. Materials removed from 
the groups of trees were placed in 
paper bags, allowed to air dry at 
room temperature for 24 hours and 
weighed to the nearest tenth of a 
gram. The height and length of 
leader produced the previous grow- 
ing season was measured in feet 
and tenths for each tree. The num- 
ber of leaders developing 
counted directly in the field and, 
where more than one, the longest 
leader measured. Data presented 
graphically represent the average 
for all living trees in each category. 


were 


The uniformity of application of 
these procedures to the red pine 
was tested in two ways. Analysis 
of variance was computed on the 
weights of the clippings for the 
1947 and 1948 populations to ascer- 
tain if the three replications were 
being clipped at similar intensities. 
These analyses were not carried 
out for 1949 to 1950 as the sample 
size became too small for proper 
statistical treatment. The heights 
of the trees as measured on May 2, 
1951, were analyzed in a similar 
fashion. 
cated that the experimental pro 
cedure was not biased. Similar sta 


These two analvses indi- 


tistical analyses were not consid- 
ered necessary for the white pine 
The question of 
surveyed on May 3-5, 1953, when 
measurements of height, leader 
length, and the occurrence of mul- 
tiple leaders were recorded. The 
opinion of Dr. Schantz-Hansen and 
Professor Arthur Schneider of the 
University of Minnesota and Galen 
Pike of the U. S. Forest Service as 


recovery was 


to recovery possibilities was fully 
discussed. It is planned to examine 
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Fig. 1. 


and measure the trees at 5-year 
intervals to follow through this 
phase of the project. 


Results 


The results may best be outlined 
separately for the two species of 
trees as their reactions to the treat- 
ment varied tremendously. These 
data are presented both from the 
standpoint of intensity and repeti- 
tion but the latter ap 
peared more important, this phase 


because 


is stressed in the presentation. 

Red pine.—The survival of the 
red pine was surprisingly high, 
During the course of the clipping 
seven died (control 
moderate 2 years moderate 
3 years—two, and severe 4 years 
three). From these data it appears 
that the death of five trees of the 
eighteen most severely clipped both 
as to intensity and repetition was 
the only important loss figure. The 
other losses are seattered at ran- 
dom in the controls and the groups 
clipped the least. 


trees -~ one, 


one, 


The average weight clipped each 
year varied considerably, showing 
first a drop and then considerable 
recovery (Fig. 1). The recoveries, 
and indeed increases in weights re- 
moved, appeared to be the result of 
the 3 to 14 advertitious buds that 
developed just below the site of 
each cut. In May 1951, the average 
number of such living buds per 
tree of those clipped 4 years was 55 
for the moderate, 28 for the heavy, 
and 15 for the severe rates of clip- 


heavy 


Average weight of materials clipped from one red pine, by years 


jtd 


of Years Clipped 


BB severe 


ping. Another reason for this re 
covery may be that the red pine re- 
tained green needles on the stems 
and branches for as long as 4 years 
Thus, clipping the ends did not re 
move all of the green needles. 

The heights of living 
1951 showed consistent differences 
clipping 


trees in 
as between intensities of 
and repetition of clipping (Fig. 2) 
The trees clipped at the moderate 
intensity only one year actually 
showed a greater height than the 
controls. With the increasing num 
ber of years, heights of trees 
clipped moderately dropped regu 
larly but never to the initial height 
The trees clipped at the heavy in 
tensity likewise showed consistent 
drops with each year’s clipping but 
were less than the average initial 
height at the 3- and 4-year levels 
The severely clipped trees, except 
for those clipped only one year, 
were less in height than the average 
initial height in each case. 

The 
indicates important differences as 


length of the leaders also 


a result of repetition of clipping, 
but the differences between intensi 
ties are less pronounced (Fig. 2), 
In no did the growth 
equal that of the controls, although 


Case rate 
the trees clipped only one yerr 
closely approached this rate. 

The possibilities of recovery and 
subsequent value as crop trees are 
of vital interest to foresters. Some 
indications may be derived from 
the data obtained on May 3, 1953. 
At this time all trees had at least 
three growing seasons for recovery 
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r while those clipped only 1 year had 
undergone 6 years of undisturbed 


growth. 

The average height of living 
trees in 1953 (Fig. 3) again drops 
iit from year to year within each in- 
Hit tensity of clipping. The differences 
between heavy and severe clipping 

| 


likewise show small distinctions in 
the 3- and 4-year groups. Trees 
: clipped at these two heavier rates 
for 4 years are still close to the ini- 
4 tial height, but all other groups 
have grown at least 0.7 foot and 
only those clipped at moderate rate 
in the first year exceed the controls. 
The outstanding point of the 
1953 data on leader lengths is that 
they almost mirror the 1951 data 
thus continuing to emphasize the 


a importance of repetition. 
J 


Average Leader Length 
(tenths of feet) 


| only buds 


2 3 
Number of Yeors Clipped 


One other conerete measurement 
could easily be taken in 1953. The 
number of leaders developing was 
B severe tallied for each tree and the aver- 
age number of trees with more than 
one leader in each group of 18 trees 
computed as shown in Figure 4. In 
the 1- and 2-year groups the in- 
tensity appeared to have some in- 
fluence, as trees with more than one 


| |moderate 


leader were more common at the 
severe rate of clipping. However, 
in the 3- and 4-year groups there 
rm was little difference between the in- 
tensities of clipping, and a big dif- 
ference between these two year 


(feet) 


groups. 

White pine.—The survival of 
white pine after 2 vears of clipping 
was so low that further clipping 
was discontinued. However, meas- 


Height of Trees 


Average 


urements similar to those for red 
iu i pine were obtained and are pre- i 

2 3 4 Controls sented briefly in Table 1. 
Number of Years Clipped The trees were considered to be } 
planted on a poor site (too sandy \ 
Fico, 2. Heights and leader lengths of red pine in 1951, and dry), and both blister rust and 
white pine weevil damage was pres 

ent in 1953. 

TABLE 1.—Resvuvrs or 1. AND 2-YeAR CLIPpP»NG ON WHITE PINE The survival of the controls. 


Trees with Average Average moderately clipped trees (1 and 2 


latensity Repetition Trees at Trees dead multiple height leader vears), and the severely clipped 
clipping clipping start in 1953 leaders 1953 length trees (1 vear) was excellent. where- 


as all of the trees clipped severely 
for two successive years died. The 


Years Vumber Vumber Number Feet Feet 
0 10 6.0 
7 4.9 1.0 high mortality was thought to be a 


1 7 

1 40 4.0 0.5 
‘ 1 3.6 o4 result of two factors. First, the 
4 
1 


None 
Moderate 
Moderate 
Heavy 
Heavy 
Severe 
Severe 


il 26 0.3 white pine produced only a few ad 
14 3.1 0.5 ventitious buds after clipping and 
second, most needles were on the 
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current annual growth that 
when this growth was removed. 
much of the chlorophyll-bearing 
tissues was also removed. 

Other measurements taken war- 
rant the following statements: The 
average weights clipped per tree 
were 170.4, 432.0, and 440.2 grams 
for the three clipping treatments 
in the order of their increasing in- 
tensity. In the second year these 
weights dropped sharply in each 
case to 79.5, 136.3. and 82.4 grams. 
The average heights in 1953 showed 
a decreasing order in relation to 
both repetition and intensity. The 
average leader lengths indicate that 
the trees clipped moderately for 1 
vear were growing slightly faster 
than the controls. For the other 
treatments leader lengths were 
about half those in the controls or 
less. 

The pattern of multiple leader 
production in this test was extreme- 
ly variable. This condition of poor 
form was common in the controls as 
well as in the clipped trees. How- 
ever, the leaders on the controls 
were only two or three in number 
and well developed, whereas the 
clipped trees had five to six leaders 
and were very bushy in form. Their 
development into harvestable trees 
seems problematical. 

This experiment may be summar- 
ized by stating that the treatments 
The trees clipped 
moderately for 1 vear were at least 
equalling the controls in leader 
length. The effects of clipping for 
two successive years were catastro- 
phie when 100 percent or more of 
the current annual growth was re- 
moved. In the white pine, repeti 
tion of clipping seemed more sig 
nificant than intensity. 


were too severe 


Discussion 


It is recognized by the writers 
that this experimental approach 
cannot be directly translated to 
field conditions. First, neither deer 
nor rabbits usually browse on all 
branches of a tree. However, in 
February, 1948, 4- and 5-foot-high 
red pine near the Brule River 
Ranger Station of the Wisconsin 
Conservation Department were not- 
ed by the senior author to be 


Average Leader Length 
(tenths of feet) 


2 


Number of Years 


moderate 


Average Height of Trees 


2 


Fig, 3. 


browsed at least as completely as 
the heavy clipping in this test while 
equally heavily browsed white pine 
were noted in other nearby yarding 
areas. Secondly, the trees were free 
from competition by other plants 
and survival might well be further 
reduced under woods conditions. 
Finally, let it be clear that the 
authors believe, with many others, 
that browsing by either deer or 
hares to the extent used here is 
definitely undesirable from both 


heavy 


3 | Controls 
Clipped itd 


severe 


3 
Number of Yeors Clipped 


Controls 


Heights and leader lengths of red pine in 1953. 


the forest and wildlife management 
viewpoint. 

The project planned to find out 
what sets or defines the limits of 
overbrowsing of well established 
trees. Several points in this con- 
nection seem to be demonstrated. 

Within the limits of this experi- 
ment, red pine withstood over- 
browsing much better than white 
pine. This reaction appeared to be 
a function of ability to develop ad- 
ventitious buds and the retention 
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of green needles on woody stems The relatively greater impor- 


and branches 2 to 4 years old 
These responses may have been a 
function of site quality as the red 
pine was on a good site and the 
white pine on a poor site. 

This experiment differed from 
other recently deseribed work of 
Krefting and Stoeckeler? in many 
These authors dealt with 
‘‘recently established tree planta- 
tions’’ of 2-0 and 2-1 red pine and 
white pine. Further they clipped 
only ‘‘one inch below the end of 
the terminal bud’’. Their report 
also indicates the importance of 
‘frequency of clipping’’ in both 
red pine and white pine. They re- 


respects 


port ‘‘white pine is more resistant 
to clipping than red pine’’ and 
that ‘‘white pine is capable of pro- 
ducing a new leader—from an ad- 
ventitious bud formed on the lead- 


rect 


Both these results are in di 
opposition to those of this 
study. This may be due to the dif 
ferences in site quality; to a change 
in the responses of the trees with 
increasing size; or perhaps both of 
these points or other unknown qual- 
ities. 


*"Krefting, 
Stoeckeler. 


Laurits W., and J. H, 
Effect of simulated snowshoe 


hare and deer damage on planted conifers 
in the Lake States. 
17 :487-494. 1953. 


Jour. Wildlife Met. 


tance of repetition of overbrowsing 
seemed demonstrated for both spe- 
cies. This was reflected in survival, 
heights, leader lengths, and devel- 
opment of multiple leaders in each 
case. With red pine, the difference 
between the 3- and 4-year treat- 
ments appeared to be the place at 
which real and significant deteri- 
oration set in. With the white pine 
this occurred at the end of the 2- 
year treatment. 

The intensity of overbrowsing, 
while resulting in differences with- 
in each year, did not show the same 
uniformity of differences at the end 
of the test. Further, 2 years later 
many of these differences had be- 
masked — particularly the 
vrowth rate of the leaders. 


come 


These data are of particular in- 
terest when considering the field 
problems of the forester and wild 
life manager. Too often, each group 
diseusses its phase of the problem 
from the standpoint of extremes 
and battle lines are set at these 
points. These data indicate that 1, 
2, or even 3 years of overbrowsing 
may be tolerated by well established 
conifers which ean then recover in 
growth rate and form. It is the 
authors’ belief that at times ‘‘ deer 
damage’’ is exaggerated by persons 
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who, observing 1 year’s browsing, 
conelude the trees are ruined. 
These results place added emphasis 
on the necessity for action by wild- 
life managers to alleviate popula- 
tion conditions that 
browsing as soon as possible, since 
quick action will probably permit 
the trees to survive and recover 
from the damage. 


cause over- 


Summary 


1. An experiment designed to 
test the effects of various intensi 
ties and yearly repetition of simu 
lated browsing on well established 
red and white pines was carried out 
at the Cloquet Experimental For- 
est, Minnesota. 

2. The conditions and procedures 
of the work are described in detail. 
Observations will be continued to 
estimate the effects on development 
of erop trees, 

3. For the red pine: the weight 
of browse material clipped showed 
a uniformly severe drop the second 
year but then at the moderate and 
heavy intensities a recovery to at 
or above initial weight taken: sur- 
vival was not a serious problem ; re- 
ductions in average heights of trees 
at the end of the tests showed econ- 
sistently and progressively the im- 
portance of repetition ; recovery, as 
shown by leader lengths, showed 
uniform and differ- 
ences as regards repetition ; repeti- 
tion of 3 and 4 years caused in- 
creasing development of multiple 
leaders: finally, indications of re- 
covery two years later mirrored the 
results as to the importance of rep- 
etition. 


progressive 


4. For the white pine: the treat- 
ments However, 
the importance of repetition was 
again demonstrated. 


were too severe. 


5. These results are discussed in 
the light of previously reported 
work on these species and of the 
field problems of both the forest 
and wildlife manager. They indi- 
eate that short periods of even se- 
vere overbrowsing may not be ruin- 
ous to small trees and hence empha- 
size the importance of quick action 
to reduce overpopulation of brows- 
ing animals. 


| 
{ 
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Soil Characteristics and the Growth of 
European and Japanese Larch in New York’ 


THE EXOTIC LARCHES, Larix decidua 
and L. leptolepis, are being increas- 
ingly used for reforestation in 
northeastern United States. On 
favorable sites the growth of indi- 
vidual stems in youth greatly ex- 
ceeds that of other conifers and 
the species appear promising for 
early production of pulpwood* (5) 
and other products (1/4). 

The purpose of this study was to 
provide a means of estimating site 
index for larch from soil character- 
istics. Such guides have obvious 
usefulness in making recommenda- 
tions in advance of planting, as 
well as in deciding on cultural 
measures in young plantations. The 
relative youthfulness of present 
plantations limits extrapolation of 
the results to mature stands. <Ac- 
cordingly, site index at age 25 is 
used as the standard throughout 
the paper. 

The principal area of study was 
the southern New York State up- 
land where numerous state and pri- 
vate plantations have been estab- 
lished on land formerly in agrieul- 
ture. General descriptions of the 
climate and soils are given by Mor- 
doff (12) and Howe (9). Some of 
the soil features affecting planta- 
tions are discussed by Stone, Mor- 
row, and Welch (16). 


Literature 


Coile (3) has recently summar- 

ized the growing literature on the 
relationships between soil factors 
and the growth of trees. Physical 
soil classes or physical measures of 
site factors have been found highly 
correlated with site index in sev- 
eral areas (4,6,7,8). In particular, 
indexes of soil depth or of depth to 
a layer restricting root develop- 
ment seem to be applicable to many 
different areas. 
"Based on a thesis submitted by P. L. 
Aird in partial fulfillment of the require- 
ments for the M. 8. degree, Cornell Uni- 
versity, 1952. 

‘Cook, D. B. 


1953, 


Personal correspondence, 


General accounts of the site re- 
quirements of European larch are 
numerous although far from pre- 
cise. Day (6), however, working 
within a limited area, demonstrated 
through partial correlation analysis 
that early height growth of the Eu- 
ropean and Japanese larches was 
related directly to depth of free 
rooting material and inversely to 
elevation. 


Procedure 


Plots representing a single soil 
condition were established in pure 
or mixed plantations of larch. Bor- 
der areas, and those affected by 
extraneous conditions such as 
ditches, were excluded. The re- 
quirement that the trees be grow- 
ing under forest conditions elimi- 
nated several Class V sites on both 
excessively drained and very poor- 
ly drained soils because of low sur- 
vival. The plots ranged in age 
from 15 to 45 years with a mean of 
20 for European larch, and of 15 
for the Japanese species which has 
come into use more recently. On 
each plot a pit was dug, the soil de- 
scribed according to standard pro- 
cedure (15) and slope. aspect, and 
elevation recorded. Uniformity of 
depth and drainage within the plot 
was checked by auger 
Thereafter diameters and heights 
of at least 5 dominant and codomi- 
nant using 
an Abney level and tape for heights 
above 50 feet and an extension pole 
for those below (7). The pH of the 
soil was determined colorimetrical- 
ly in the field, and organic matter 
determined by the method of Peech 
et al. (13) on collected samples. 
The latter values were restored to 
a field basis by correcting for the 
coarse fragments removed in sam- 
ple preparation. 


borings. 


trees were measured, 


During a preliminary analysis 
it was found that plot values from 
the excessively drained soils did not 
conform to the curvilinear relation- 
ships indicated between site index 
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P. L. Aird and E. L. Stone 
Respectively, Woodlands Research De 
partment, Canadian International Paper 
Company, Grenville, Quebee, and Depart 
ment of Agronomy, Cornell University, 

Ithaca, New York 


and measures of depth and drain- 
age class. These soils, which are 
characterized by coarse texture or 
shallowness to rock, were therefore 
eliminated from subsequent anal- 
ysis but are included in the soil 
type grouping. Accordingly the 
statistical treatment, which is based 
on 45 plots of European larch and 
25 of Japanese larch, does not ap 
ply to the excessively drained soils. 

Eight variables were tested for 
relationship with site index. Depth 
of free rooting material was taken 
as depth in inches to an extremely 
firm or compact layer (15), to deep 
bedrock or, in the very poorly 
drained class, to a gleyed horizon; 
this depth was expressed as a com- 
mon logarithm, Depth in inches to 
a mottled layer was similarly trans- 
formed, Internal soil drainage class 
was coded by assigning unit values 
of from 10 to 50 respectively to the 
five classes from very poorly 
drained to well drained and em- 
ploying the logarithms of such 
values. Similarly, consistence 
classes (15) of the B horizon were 
assigned unit values from 1, for 
extremely firm, to 5 for very fri- 
able. Color of the B_ horizon 
which, within the area studied, is 
related to drainage, was expressed 
as Munsell chroma numbers from 
1 to 7. Corrected organic matter 
content was expressed as percent, 
slope as percent, and elevation in 
feet. All of these variables were 
tested without transformation. 

Inasmuch as preliminary plot- 
ting indicated little if any effect 
of texture, pIl, and aspect, these 
latter variables not further 
analyzed. 


were 


European Larch Site Index 


The height-age data for European 
larch obtained in this study fell 
well above the range indicated by 
the British Forestry Commission 
curves (2). Accordingly, these data 
were pooled with other height-age 
values for this species in New York 
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Fia, 1.—Site index curves for European 


England. 


and southern New England com- 
piled from published (77) and un- 
published*® sources. From the total 
of 147 values, empirical curves 
were prepared by the method sug- 
gested by Schumacher (7). This 
makes use of a linear relationship 
between the logarithm of height 
and the reciprocal of age since 


“Grateful acknowledgement is made to 
the New York Conservation Department 
for data from an unpublished manuscript 
by 8. S. Hunt (1930), to BE. W. Little 
field of the same department for unpub 
lished data, and to the Department of 
Forest Eeonomics, State University of 
New York, College of Forestry, for data 
from their surveys of Broome and Lewis 
Counties. 


larch in New York and southern New 


planting. The resulting equation 
for site index at age 50 is: 

log site index = 

6.970 6.970 
log height 4 — (1) 
age 50 
This equation can be modified by 
replacing the 50 in the denominator 
of the final term by any other 
standard age of comparison. 

The resulting curves are shown 
in Figure 1. 

This treatment was applied also 
to the lesser number of height-age 
values for Japanese larch. The re 
sulting curves fell above, but were 
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similar in form to those presented 
by Hummel (10) ; accordingly, the 
latter were used in computing the 
indicated site index in the analysis 
that follows. 


Results 


Table 1 demonstrates the degree 
of association between site index 
and the various site factors. In 
addition the corresponding simple 
regressions and the correlations be 
tween various site factors were ex 
amined. As exemplified by the Eu 
ropean larch data in Table 2, some 
of the site factors are strongly cor- 
related with the depth and drain- 
age variates and appear to owe 
their association with site index to 
these correlations. 

As a result, multiple correlation 
analysis reduced the residual vari- 
ability only slightly. The squared 
coefficient of correlation (R*) be- 
tween site index, and log drainage 
class and log depth of free rooting 
material combined are .70 and .69 
for the European and Japanese 
species. respectively. Inclusion of 
slope and elevation increased these 
values to but .71. These may be 
compared with the range, .62 to .67, 
obtained by squaring the first two 
pairs of values in Table 1. 

Accordingly the simple regres- 
sions of site index on depth or 
drainage class appear more useful 
for site prediction. The equations : 

Depth of free rooting material 

European Larch Sly; = 11.64 


+. 29.23 log depth (2) 
Japanese Larch 28.41 
+- 22.16 log depth (3) 


Drainage class 
European Larch Slos 11.69 
+- 26.51 log drainage class (4) 
Japanese Larch Slo; 23.91 
+ 23.43 log drainage elass (5) 
Replacement of the logarithmic 
relationship of equation 2 by a sec- 
ond degree polynomial gave no im 
provement in goodness of fit. 
These relationships together with 
the limits of the .95 confidence in- 
tervals are shown in Figures 2 and 
3. Also illustrated is the compara- 
tive behavior of the two species 
in response to depth of free root- 
ing material and drainage. The 
rates of increase seem to be only 
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slightly different for the two spe- 
cies, and in fact analysis of covari- 
ance indicates no significant dif- 
ferences between their regression 
coefficients with respect to depth of 
free rooting material, drainage or 
slope. The lack of such differences 
suggests that these site factors in- 
fluence the growth of the two spe- 
cies in the same manner and to the 
same degree. Over the age range 
sampled, however, the species differ 
in absolute height with the mean 
index at 
feet for Japanese larch and 47.0 
feet for the European species. 

As may be expected from the 
foregoing, growth is also readily 
related to soil type groups when 
appropriate depth separations are 


site age 25 being 56.2 


made. In Table 3 the soil types 
and phases sampled have been 
grouped according to drainage 


class and depth of free rooting ma 
terial, with group means for each 
of the two species, 


Discussion 

The consistently greater growth 
of the Japanese species is in accord 
with the British data (2,70) and 
American experience. The average 
difference, however, and the 
correlations as well, disregard any 
influence of seed source. Some part 
of the unaccounted-for variability 
in the present study may well be 
due to provenance effects. 

The associations between soil fac- 
tors (Tables 1 and 2) reflect the 
kinds of sites on which the plots 
Well drained soils are 
not mottled and tend to lack com- 
pact which 
many of the less well drained; they 
tendeney to 
Primarily 
with 


site 


oceu rred. 


layers characterize 


also show a greater 
occur on steeper slopes. 
of their 


depth of free rooting material and 


because association 


drainage in this area. inclusion of 
the other factors in a multiple re- 
gression analysis does not material- 
ly improve upon the results ob- 
tained through simple regression 
with this depth or drainage alone. 
The slight increase in predictabil- 
ity does not warrant the additional 
measurements and calculations. 
Inasmuch as depth of free root- 
ing material 
highly correlated (Table 2) the as- 


and drainage are 


CORRELATION BeTWEEN 


TABLE 1. 


Factors 


Site Index and: 
Log depth of free rooting material 
Log drainage class 
Slope 
Elevation 
Log depth to mottling 
Color of B horizon 
Consistence of B horizon 
Organic matter content 


"Significant at the 5 percent level. 
**Significant at the 1 percent level. 


TABLE 2.——CORRELATION Berwken 


Factors correlated 


THE 
JAPANESE LARCH AND Srrp Facrors 


Various 


InpEX AT Age 25 OF EUROPBAN AND 


Correlation coefficient, r 
European larch Japanese larch 


.79*° 
.45°* 45° 
—.16 —.20 
.74°° 
33* 
16 


Facrors, Laren Pores 
Correlation 


coefficient 


Log drainage class with log depth of free rooting material £u?? 
Slope with log depth of free rooting material AAP? 
Log depth to mottling with log depth of free rooting material 80** 
Color of B horizon with log depth of free rooting material ag°* 
Consistence of B horizon with log depth of free rooting material 29 


**Significant at the 1 percent level. 
TABLE 3, 


Group 


Excessively drained 
Shallow to rock 
Excessive gravel or coarse texture 
Well drained 
Moderately well drained 
Imperfectly drained 
Poorly drained 
Deeper than 15” to compact horizon 
Less than 15” to compact horizon 
Very poorly drained 
Deeper than 9” to gleyed horizon 
Less than 9” to gleyed horizon 


THe Revarion or Sire Inpex' 


Av Aare 25 To Grourep Sow Tyres 


European larch Japanese larch 


Site class Sle Sly 
IV 393" 
454 
I 6425 
I 642 
II 
II 47+4 
4425 
IV 3627 1625 


‘Averages based on 3 to 11 samples for each group and species, 
*Standard deviation of the mean. Approximately % of the observations fall within 


these limits, 


growth cannot 
be attributed simply to either. 
Very different moisture and aera- 
tion regimes accompany the in- 
creasing volume of free 
material and presumably 
root activity, 


sociated responses 


rooting 
affect 


From field observations it is evi 
dent that the compact or gleyed 
horizons which limit the ‘‘depth of 
free rooting material’’ restrict, but 
do not prohibit, the extension of 
roots to greater depths. 
below 


Because 
of root extension the free 
rooting zone and marked drainage 
differences within it, depth to a 
restricting layer may not have the 
same significance as depth to rock. 
As noted, soils shallow to rock were 
excluded from the sample to which 
apply. It 


Figures 2 and 3 


is be- 


lieved that such soils require rela- 
tively much greater depth in order 
to sustain the same growth rate. 

There is a widespread opinion, 
unsubstantiated by data, that Ja 
panese larch tolerates poor drain- 
age conditions better than the Eu- 
ropean species, This is not borne 
out by their parallel responses to 
drainage level (Fig. 3). When the 
relatively constant difference be 
tween the two species is expressed 
percentage of total height, 
however, it necessarily diminishes 
with the increasing height found 
on better drained sites and this 
may, in some measure, justify the 
opinion. 


as a 


Since much has been written 
about the ‘‘depleted’’ and ‘‘ worn 


out’’ condition of the soils being 
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reforested it is of interest that of 
the 147 plots used in compiling 
Figure 1, 32 percent fell in Site 
Classes I and II, and 64 percent 
in Classes I, II, IIT combined. As 
noted, however, few Class V sites 
were sampled in the present study 
because of the poor survival on 
such soils. Conversely, the most 
productive soils of the state are not 
represented in Table 3 since they 
are largely in agriculture. Acecord- 
ingly a certain number of stands 
may be found to fall the 
present Site I (Fig. 1). 

The youthfulness of the popula- 
tion sampled necessarily restricts 
application of the results. There is 
reason to suppose, however, that 
the indicated differences in produc- 
tivity are more likely to widen than 
to narrow with age. 


above 


Application 


With the exception of the exces- 
sively drained sites, within the area 
studied the potential productivity 


N 
3 
a 
DEPTH OF FREE ROOTING MATERIAL (inches) 
/0 20 30 40 50 
1.00 1.20 1.40 1.60 
LOG. DEPTH ( Inches) 
F164, 2.——-Relation of site indexes of Japanese and European larch to depth of free 


rooting material, with limits of the .95 confidence intervals for the regression lines, 


of a site for larch can be estimated 
in advance of planting. Observa- 
tions on drainage class or average 
depth to a limiting layer are easily 
made and the corresponding esti- 
site index 

(Equations 2-5) or read from Fig- 
ures 2 and 3. Depth of free root- 
ing material and drainage class are 
equally reliable for average esti- 
mates of site index. Depth, how- 
ever, allows finer gradation than 
do the five drainage classes and 
perhaps is more readily determined 
by the average worker, 


mates of computed 


The confidence intervals of Fig- 
2 and 3 indicate the probable 
the true regression 
lines. The standard errors of esti- 
mate for a single observation based 
on depth or drainage lie between 
9 and 15 percent of the estimated 
site index figure for European 
larch, or between 6.5 and 9.5 per- 
cent for the Japanese species 


ures 


positions of 


Productivity can be estimated 


also from soil type groups, pro- 
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vided that phase separations based 
on depth or other important fea- 
tures are made, as illustrated in 
Table 3. Such a grouping also 
serves as a key to the use of mod- 
ern soil survey maps. The numer- 
ous soil types of the area can be 
combined in a few broad groups 
based on similarity of growth cond- 
ditions for a particular species, as 
elsewhere discussed (16). 


Summary 


Empirical site index curves for 
European larch in New York and 


southern New England are pre- 
sented. 
The relationships between the 


site indexes of European and Japa- 
nese larch and various soil and site 
features in southern New York in- 
dicated thet growth is most closely 
related to soil drainage class, and 
to depth of soil above a layer re- 
stricting root development. These 
two soil characteristics were high- 
ly correlated with each other and 
with several other site factors. In 
consequence, multiple regression 
equations proved but slightly more 
useful than simple regressions with 
depth or drainage in providing 
guides for productivity estimates. 
The two species reacted similarly 
to the soil-site factors tested, giving 
no indication that Japanese larch 
is more tolerant of impeded soil 
drainage. 

Within the area represented, site 
productivity for the two larches 
can be estimated by means of the 
depth and drainage relationships 
or through soil type groupings. 
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The Role of a Regional Agency 
in Forest Fire Control 


In this article the authors summarize forest fire control activities and 
accomplishments of the Tennessee Valley Authority during its first 
20 years. They stress TVA’s working relationship with local forestry 
agencies and the approach to integrated resource development on a 


watershed hasis. 


Hlow CAN a regional development 
agency of the federal government 
most effectively advance watershed 
protection in the area of its respon 
sibilities’ This was one of the first 
questions confronting the Tennes- 
see Valley Authority in 1933, Here 
was a new kind of federal ageney 
with broad responsibility and an 
thorization from Congress for de 
veloping all resources of the Ten 
nessee River basin 
eration included 
states, each already engaged in con- 
servation activities. Some of these 
programs, like forest fire control 
and agricultural extension work, 
were financed in part with federal 
funds. In all seven states a federal- 
state pattern of cooperation was 
well established. Although state 
conservation programs were handi- 
capped by lack of publie support, 
funds, and trained personnel, each 
state had made a start. How was 
TVA to carry out its responsibil 


Its area of op- 


parts of seven 


ities so as to strengthn state con- 
servation agencies and not 
or confuse established cooperative 
relationships? 


upset 


The early 1930's were turbulent 
times. The depression had weak- 
ened public faith in local institu 
tions; confidence in govern- 
ment was shaken. People were de- 
manding and expecting drastic fed- 
eral action in many areas 


local 


in eon- 
servation, in agriculture, in fiseal 
controls, in unemployment relief. 
In such a climate the TVA Board 
of Directors faced a wide variety 
of administrative problems; 
icies had to be developed for all 
programs, including 
velopment. In contrast to the then 
current fashion of expanding fed 


pol- 


resource de- 


eral functions, the directors decided 
that TVA should do independently 
only those things not already being 


done—things which only TVA, as 


a regional agency, was equipped 
to do, 

This meant that effort 
would be made to encourage, assist, 
and and 
federal organizations, both public 
and private, in carrying on needed 
programs. Where over- 
lapped, there must be a minimum of 
duplication. While TVA might sup- 
plement, it would not assume any 
local or state responsibilities. Neith- 


every 


strengthen local, state, 


interests 


er did it seem wise simply to pro- 
vide the states with sufficient fed- 
eral funds to do the job. Thus it 
was that TVA became a working 
partner in the development of 
stronger, broader, better financed, 
and more effective state and private 
programs. TVA re- 
sponsibilities would be discharged, 
its objectives accomplished, as and 
when other agencies—notably state, 
local and private—-were doing all 
the things that needed to be done. 


conservation 


The Situation in 1933 


Two obvious and vital watershed 
problems in 1933 were forest fires 
and soil erosion. Early in the Civil- 
ian Conservation Corps program, 
25 camps were assigned to the Val- 
ley to work primarily on gully con- 
trol and reforestation. The fire 
situation, however, was somewhat 
more complex and did not lend it- 
self so well to direct labor action 
and demonstration, Deliberate 
burning of woodlands was a tradi- 
tion with many people in the Val- 
ley. The public in general had re- 
mained indifferent. National for- 
ests were receiving a fair degree of 
protection, but private forest lands 
suffering tremendous losses 
each year. (The extent of this loss 
was not clearly identified until 
1938. ) 

While state fire control organiza- 
tions had been established and had 


were 
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Tennessee Valley Authority, Norris 


made some progress, two obstacles 
stood in the way. One was apathy 
on the part of the general public; 
the other, a the 
first, was the limited funds avail- 
able for protection. In 1933, only 
three of the seven Valley states had 
extended organized protection into 
the 125-county Valley area. North 
Carolina protected some 775,000 
acres in six Valley counties, and 
Virginia approximately 828 000 
acres in five counties. Tennessee 
provided limited protection — to 
about 5,823,000 acres in the Valley. 
Only 50 percent of the Valley’s 14 
million acres of forest land 
receiving kind of organized 
protection. 

Statistics for 1933 show that in 
this protected area 2,376 fires 
burned 260,102 acres. The size of 
the average fire 109 
Almost 31% percent of the protected 
area burned each year. Estimated 
burn on unprotected areas ranged 
from 10 to over 30 percent. 

Each of the states feeling 
the effect of the depression. They 
were hard pressed to find funds for 


direct result of 


was 
any 


was acres, 


was 


even a skeleton protection force in 
organized areas. In 1933 forestry 
expenditures, including state, fed- 
eral, and private funds, for the 
seven Valley states totaled only 
$450,000; they employed only 36 
foresters. By comparison, they em- 
ployed over 300 foresters in 1952 
and forestry expenditures had in- 
ereased to $8,942,000. 


Program Needs in 1933 


Analysis of the Valley fire situa 
tion in 1933 four high 
priority needs: (1) A change in 
publie attitude with respect to for- 
est fire damage and forest fire pre 
vention, (2) more adequate sup 
port—both moral and financial— 
for the state divisions of forestry, 
(3) more comprehensive fire con- 
trol planning. and (4) more inten- 


sive control in protected areas and 


revealed 


extension of protection to all forest 
lands, 
Although public education to the 
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Fig. 1. 


Tennessee Valley Counties. 1934-1953, 


damage of burning and the need 
for preventing forest fires was of 
first importance, opportunities for 
TVA help varied by states and 
counties. The needs were inter- 
related and each one received at- 
tention as and when agency and 
public readiness permitted. All ae- 
tivities were designed to meet needs 
in accord with the principle of sup- 
port for state and local action. 
Early Aids to Program 

Development 1933-1943' 


Numerous activities were carried 
on in an attempt to develop a pub- 
lic awareness of the forest fire prob- 
lem—to plant in the average citi- 
zen’s mind the realization that fires 
were causing a tremendous loss to 
present and potential timber, wild- 
life, recreation, and watershed pro- 
tection values. Following the sue- 
cessful pattern established by the 
American Forestry Association in 
the late 1920’s, a series of fire pre- 
vention movie was 
launched in cooperation with the 
states. As a refinement of the orig- 
inal idea, the movie operator con- 
centrated his work in a small area, 
returning to the same 
with a different program 
month for a period of six to eight 
addition to showing 


programs 


locations 
each 


months. In 


‘The authors understand and in no way 
wish to minimize the tremendous impor 
tance of federal Clarke-MeNary assist 
ance to the states in development of fire 
control programs. In this summary, how 
ever, an attempt has been made to de 
only the role of the agency with 
which they are associated. 
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counties, 


movies, he made personal contacts, 
distributed literature, and worked 
with local newspaper editors. 

These intensive fire prevention 
programs, usually organized on a 
county basis, began in 1936 and 
continued through the early part 
of 1942. They included 4,500 meet- 
ings in 53 eounties; total attend- 
ance was almost a million. It is the 
consensus of both state and TVA 
personnel that this work was effec- 
tive. As tangible evidence, every 
county involved in these 
projects is now organized for pro- 
tection and is contributing county 
funds for fire control. 


one of 


. 

I'he few available films were not 
particularly applicable to Valley 
conditions and needs, so TVA took 
the lead in producing several local 
fire control Seripts were 
written, reviewed by state forest- 
ers, and then filmed. ‘‘Ten Thou- 
sand Fires’’ was filmed in 1940. It 
was a two-reel, 16 mm color film 
with sound. Since 1940 dozens of 
prints of this film have been pur 
chased by other agencies. It has 
been shown hundreds of times, both 
in the Tennessee Valley states and 
throughout the United States. 
‘Burn Brush Carefully’’ was pro 
duced in 1942. It was one reel, 
black and white, with sound, avail- 
able in both 16 and 35 mm. This 
was developed in conjunction with 
a printed brush burning leaflet 
and showed recommended safe 
methods of burning brush and 
sedge fields. Two other short films 
produced for local use in 


movies. 


were 


average 
1934-1953, 


fire (acres); 125 Tennessee Valley 


Wayne County, Tennessee, and 
Tishomingo County, Mississippi. 

In an effort to reduce the num. 
ber of fires resulting from brush 
and debris burning—a major 
source of trouble in the region 
the brush burning leaflet was print- 
ed in cooperation with each state 
so that the appropriate state fire 
laws could be included as a part 
of the pamphlet. These leaflets 
were so well received that addition- 
al printings finally totaled 135,000 
copies. Extra printings were also 
made by the states and other agen 
cies for use outside the Valley. 

To meet the need for simple fire 
prevention several were 
prepared on the subjects of brush 
burning, wildlife, the cigarette 
smoker, and careless use of matches. 
Some 28,000 of these were printed 
and distributed. 

Arrangements made for 
TVA-CCC erosion camps 
to back up state fire control forces 
as a second line of defense should 
the fire situation get beyond con- 
trol, Over the period of their op- 
eration, these camps suppressed 
more than 2,000 fires. They also 
assisted state protection organiza 
tions in the construction of fire 
control facilities, including nine 
lookout towers, 350 miles of tele- 
phone lines, and 300 miles of im 
proved truck trails and fire breaks. 


posters, 


were 
control 


Technical assistance to the states 
covered a wide range. To provide 
for better detection, TVA foresters 
surveyed proposed tower sites, The 
detailed, accurate planimetrie and 
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topographic maps, prepared by value of danger measurement in ization the state had elsewhere. 


TVA engineers. were an invaluable 
aid in this region where maps had 
been inadequate. On them a map- 
per could accurately sketch in the 
area visible from a proposed look 
out point. Alternate sites could be 
compared with one another and the 
very best developed as links in a 
planned detection system. Some 
152 points were mapped and evalu 
ated as possible tower sites. To 
further expedite and cheapen vis- 
ible area mapping, a portable 60 
foot tower was designed and fab 
ricated, It was made available to 
the states and has since served as 
a temporary lookout tower under 
emergency conditions. 


To help determine the maximum 
individual could 
effectively cover, a number of haze 
meters were aequired and placed 
in service. These meter 
along with visible area maps, were 
used by the states in planning de- 
tection systems. 


Around 1939 the U. 
Service’s Southeastern 


distance towers 


records, 


S. Forest 
Forest & 
Range Experiment Station at Ashe- 
ville, N. C.. developed a simple 
method for systematically deter 
mining fire danger. TVA _ pur- 
chased equipment for eleven fire 
danger stations and set them up 
throughout the Valley in coopera 
tion with the state foresters. Later, 
all of these were trans- 
ferred to the states. They helped 
to initiate early recognition of the 


stations 


fire control planning. 
Comparative surveys were made 
of the forest fire situation county 
by county to determine which were 
in greatest need of additional pro- 
tection and what the possibilities 
were for improving the situation. 
As a result, the more acute fire 
situations were pin-pointed. For 
example, three counties soon showed 
up as special hot spots. The facil- 
ities of both state and TVA were 
concentrated on them, and shortly 
thereafter all voted funds 
to join the state protection system. 


three 


Surveys to determine the exact 
location, size, and cause of every 
fire oceurring within a given area 
and period of time were conducted 
at the request of state foresters. 
Some of these surveys were in un- 


organized areas to solicit county 
participation, some in organized 


areas to evaluate control effective- 
ness, 

Public opinion surveys made be- 
fore and after intensive prevention 
programs enabled state personne] 
to plan more effective programs. 

At the request of state officials, 
TVA foresters contacted county of- 
ficials, forest landowners, timber 
industry representatives, and other 
key individuals and groups in se- 
lected unorganized counties. Pur- 
pose of the contacts was to explain 
the economic value of forests to the 
county, the damage caused by fires, 
and the kind of fire fighting organ- 


This procedure was usually effee- 
tive and with few exceptions re- 
sulted in county appropriations 
and requests for extension of or- 
ganized protection to the county. 

Working together, state and 
TVA foresters prepared fire plans 
for a number of communities that 
were interested in doing something 
themselves prior to state organiza- 
tion. These plans included organ- 
ization of crews, area to be covered, 
location of fire tools, and plan of 
action. They also were a powerful 
force for preventing fires. In many 
cases, they were primarily respons- 
ible for a county’s appropriating 
the necessary funds for organized 
protection. 

In all of its activities, TVA’s 
first interest was in the watersheds 
immediately above its dams. These 
had high watershed protective val- 
nes and their protection was given 
first priority. 


The Concentrated Area 
Demonstrations—1943-1953 


While results were sometimes 
discouraging, progress was being 
made. With an already changing 
publie attitude and with strength- 
ened state organizations, it ap 
peared timely in 1943 to develop 
concentrated, area-type fire preven- 
tion projects. The idea was dis- 
cussed with State Forester Fred 
Pederson of Virginia, who at that 
time had perhaps the strongest and 
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most efficient fire control organiza- 
tion of all the Valley states. Out of 
these discussions came the first co- 
operative term project whereby 
TVA contracted with the State of 
Virginia to do a specifie fire pre- 
vention job in three southwest Vir- 
ginia mountain counties, an area of 
high risk where communication 
and suppression were difficult. Ob- 
jectives, procedures, and specific 
annual work plans were developed 
jointly. The project was admin- 
istered by the state. Part of the 
cost was borne by TVA. Results at 
the end of four years were gratify- 
ing. The number of fires was re- 
dueed; size of average fire was cut 
in half; burned area was reduced 
to less than one-third the previous 
annual loss; 85,000 additional for- 
est acres were placed under pro- 
tection. 


Using the suceessful Virginia 
project as a pattern, similar proj- 
ects were completed in North Caro- 
lina with 15 counties and in Ala- 


bama with 12 counties, 


The working arrangement. com- 
mon to all of the contractual proj- 
ects, was in the nature of a part- 
nership. Even though the aims and 
objectives of the states and TVA 
with respect to the fire control were 
mutual, the specific common objec- 
tives within the geographic area 
involved were outlined in the con- 
tract. Major emphasis was on build- 
ing up favorable public attitude. 
Formal project agreements were 
developed and signed by the state 
forester and the director of TVA’s 
Division of Forestry Relations. The 
project statement described the 
need for the project and its scope. 
It specified definite objectives, pro- 
cedures, schedule of work, dura- 
tion, and responsibilities of each 
agency. This was followed by an- 
nual work plans, budgets, and 
evaluation reports. The state pro- 
vided supervision, did the job as 
ealled for in the work plans, and 
reported monthly on _ significant 
items of progress and accomplish- 
ments. In the major projects here 
illustrated, state, county, Clarke- 
MeNary. and private contributors 
shared 87 percent of the cost; 
TVA’s share was 13 percent. But 
this small TVA contribution was 


just the little extra the states 
needed to get off the defensive and 
onto the offensive. Suppression ac- 
tivities had taken almost all of 
their funds; nothing much was left 
for prevention. 

One provision of the demonstra- 
tion contracts had to do with the 
protection of TVA’s 
lands. In its early days, TVA had 
its own fire protection organization 
because state protection organiza 
tions were swamped with the job of 
protecting private lands. After the 
dams were built, much of the land 
necessarily acquired in conjunction 
with establishment of the 
voirs was transferred to other pub- 
lic agencies or sold at auction, With 
less acreage to protect and with 
state organizations gaining in 
strength, the job of protecting 
TVA lands was transferred by 
contract to the states as rapidly as 
they were able to take it over, Un- 
der state protection, the narrow 
strips of land comprising the TVA 
ownership pattern are merged with 
large blocks of adjoining lands for 
protection purposes, thus permit- 
ting substantial reduction in costs 
and eliminating possible confusion. 
(Such arrangements are now in ef- 
fect in Alabama, Kentucky, Mis- 
sissippi, and Tennessee. ) 


reservoir 


reser- 


Results in North Carolina 


The North Carolina project was 
completed in June 1952 after hav- 
ing been in operation for five years. 
While the projects conducted in 
Virginia, Kentucky, Tennessee, and 
Alabama were similar, the more re- 
cent North Carolina project with 
its later refinements is singled ont 
here as an example of objectives 
and accomplishments, 

This project was designed to pro- 
vide adequate protection in the 15 
Tennessee Valley counties of North 
Carolina in two major stages: first 
to round out and strengthen the 
fire control organization and, then 
to concentrate on reducing the 
number of fires. It was set up as a 
part of the state’s regular fire con- 
trol program and was administered 
in the field by district foresters 
located at Asheville, Lenoir, and 
Sylva. 

At the 


outset, the forest fire 
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problem was recognized as one in- 
volving people-—their attitudes, 
their interests, and their customs. 
Therefore the development of a 
more favorable attitude on the part 
of the public in general was em 
phasized. The basic assumption 
was that greater interest and sup 
port could be secured if people ac 
tively participated in the program. 
The underlying objective in every 
phase of the job was to obtain the 
active participation of other peo 
ple in addition to the fire control 
organization, Newspaper 
and reporters, radio station man 
civie club leaders, 
keepers, teachers, industry repre 
sentatives, key citizens, individual 
landowners, and many others were 
all invited to participate in one 
way or another. In almost every 
case they accepted the invitation 
willingly. So they were given spe 
cifie jobs to do—nothing very time 
consuming, but that 
would stimulate their interest and 
make them feel that they were con- 
tributing. This approach not only 
brought about a better publie un- 
derstanding of the problem and the 
job, but put hundreds of people to 
work on the problem who did not 
have to be paid. 


editors 


agers, store. 


something 


Accomplishments during the five- 
vear term of the project were out- 
standing in several respects. The 
most obvious and significant result 
was a decrease in area burned, The 
average annual burn was reduced 
from an average of 1.6 percent for 
the preceding five years to 0.22 per 
cent during the project period, Size 
of the average fire dropped from 
50.35 acres to 11.13 acres. No sig 
nificant reduction in number of 
fires was apparent from 
ords, but this is misleading. 


the ree 
The 
larger, more efficient suppression 
organization fought and reported 
all fires during the five-year period, 
whereas in previous years many 
had missed the record sheets, On 


the whole there was real progress 
and the groundwork was well laid 
for rapid and continued progress 


in the future. Funds available for 
fire control work in 1933 averaged 
about one cent per acre for the area 
protected. In 1952, for protecting 
more than twice as much forest 
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land much more intensively, ap- 
proximately seven cents per acre 
was available. 


Present Situation in Region 


The forest fire situation for the 
Valley as a whole, while still a seri- 
ous problem, is generally improved. 
The percentage of area burned an 
nually is steadily decreasing. State 
agency appropriations 
proaching adequacy. Approximate 
ly 90 percent of the Valley forest 
land is now receiving some degree 


are ap- 


of organized protection, In an 
average year only about one per 
cent burns over. Few people burn 
deliberately. 

The attitude of the general pub 
lie toward forest fires is now defi 
nitely favorable to protection. This 
reflected during the 
1952 fall fire season by the relative 
lv small number of fires in the Val 
the 
weather conditions and 
which fires could be started. 
also reflected by the 


was critical 


ley, considering prevailing 


ease with 
It was 
hundreds of 
citizens and the many organizations 
that 
number of companies donated man 
power and heavy equipment; news- 
papers and radio stations gave ef- 
fective publicity. 
group of citizens formed a commit- 
tee to see what could be done to im 
prove fire protection 
enough money to employ three for- 
estry consultants to look into the 
matter. Their report and recom- 
mendations got wide distribution; 
each member of the state legisla 
ture received a copy. 


volunteered their services. A 


In Tennessee, a 


They raised 


The state forestry agencies have 
recruited additional 
they are adding new 
Training and problem analysis re 
In terms of 
staff and equipment, fire protection 
organizations are much improved 
Generally their personnel is com 
petent While no 
staffed, there are few cases of eri 
tical understaffing 
need for additional communication 
and detection facilities and heavy 
fire fighting equipment, but these 
needs are gradually being met 

The general public, indifferent 
only a few years ago, is now defi- 
nitely opposed to burning the 


personnel ; 
facilities 


ceives more attention. 
state is over 


There is still a 


woods. For example, a 1952 survey 
of the status of management on 
private lands reveals that 83 per- 
cent of the woodland owners in the 
entire region are now interested or 
actively working for better fire 
control—over 10 percent with over 
2,000,000 acres have assured con- 
This 
flected in increased state appropri- 
Adequate 
fire control for the region is now 
in sight. 


trol on their lands is re 


ations and citizen action 


Present Activities 


As fire protection in the region 
gradually approaches adequacy, 
what, if anything, remains to be 
done? The state agencies and TVA 
have been examining this question. 
Currently, attempts are being made 
to find out precisely how and why 
fires get started. How do you re- 
the number of fires? What 
are the reasons behind the causes? 
What are justifiable public expend- 
itures on private lands? Where is 
the point of diminishing returns in 
terms of area burned and funds 
expended 

Take fire for example. 
Though the states have for years 


CAUSES 


been developing statisties on fire 
causes, the reasons why so many 
people permit woods to burn still 
remains an Usually fire 
crews and supervisory personnel 


enigma. 


are so involved with suppression 
during fire season they have 
little opportunity to determine spe- 
cifie reasons for fire origin. There 


too 


is a genuine need for more com- 
plete basic information about the 
causes of fires, precisely how they 
get started, and the psychological 
motivation or reasons. This kind 
of information would be invaluable 
in planning and conducting fire 
prevention. 

TVA now has a contractual proj- 
ect with one state 
fire seasons) 


(to cover three 
in which one man is 
assigned the primary job of de- 
termining specific causes of fires. 
He will (1) make a thorough in- 
vestigation of every fire, (2) de- 
termine its size and make a damage 
appraisal, and (3) interpret and 
evaluate data collected at two fire 
danger stations. Upon termination 
of the project, it is hoped that suf- 
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ficient information will have been 
obtained to at least partially an- 
swer the fire cause question in the 
vast Cumberland Mountain area of 
Alabama, Tennessee, Kentucky, 
and Virginia. 

The question of how to reduce 
the number of fires has been raised 
innumerable times. It has partie- 
ular significance in areas where an 
has the fire 
suppression job well in hand. In 
such areas the percentage of burn 
has been drastically reduced but 
the number of fires remains high. 
Although this is in part the result 
of increased efficiency, at least one 
southern state forester believes the 


efficient organization 


number of fires is actually increas- 
ing. 

To determine effective methods 
of reducing number of fires, TVA 
and the State of have 
under way a project designed to 


Tennessee 


eliminate all fires in a limited area. 
The area selected is contained en- 
tirely within one small watershed 
of approximately 193,000 
Ilere the causes of fires have been 
determined for previous seasons. 
About 65 percent were the result of 
debris burning; ineendiarists, 
hunters, and smokers were each re- 


acres 


sponsible for about ten percent; 
lumbering operations accounted for 
the remaining five pereent. Fire 
prevention methods developed in 
this area should have application 
elsewhere. 


Where reasonably adequate fire 
control has been established, a fre 
quently raised question concerns 
the practical limit of expenditures. 
In other words, at what point is it 
impractical to ask taxpayers to pro 
vide more money to further reduce 


the area burned? In cooperation 
with the North Carolina Division 
of Forestry a project is under way 
to determine for 2 = individual 
county units this point of diminish 
ing returns. The U.S. Forest Serv- 
ice and the Southeastern Forest 
Experiment Station are interestéd 
in this project and are lending as- 
sistance in its planning. 


Summary 


In summarizing TVA’s partici- 
pation in forest fire control during 
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the past 20 years, these general ob- 
servations are pertinent: 

1. The decision to work with and 
through the state divisions of for- 
estry has produced results. It has 
helped to strengthen them, and pro- 
tection has been extended and in- 
tensified in the Valley more rapidly 
than otherwise would have been the 
case, 


2. TVA never attempted to de- 


Gifford Pinchot Oil Painting 
Presented to Forest Service By 
Weyerhaeuser Timber Company 


As a salute on its golden annivers- 
ary, the U. 8S. Forest Service on April 
25 received an original oil painting of 
its first Gifford Pinchot, from 
the Weyerhaeuser Timber Company of 
Tacoma, Wash. 

The pieture of Mr. Pinchot, by Stan 
Galli of San Franciseo, is the first in a 


chief, 


series of personalities in forestry and 
conservation to be used by the Weyer- 
haeuser Timber Company to stimulate 
public interest in the wise management 
of privately owned forests, tree plant 
ing, and forest conservation generally. 

The pieture of Mr. Pinchot has been 
published in several national maga- 
zines including the May issue of the 
JOURNAL OF FORESTRY, initiating a new 
will feature 
men who have made outstanding con 


advertising series which 
tributions to conservation in the fields 
of forestry, education, recreation, and 
wood utilization. 

Bernard Orell, viee president of the 
Weyerhaeuser Sales Company, St. 
Paul, Minn., 


(left, in accompanying 


velop an independent fire control 
program or organization. All ae- 
tivities were designed to deal with 
major needs as they existed at the 
time. Although specific on-the- 
ground results were not always im- 
mediately apparent, overall prog- 
ress throughout the Valley has been 
reasonably satisfactory. 

3. The concentrated area demon- 
strations have produced the most 
spectacular results. In all 


CASES, 


presented the 
Forest Service Chief Richard E. Me 
Ardle, at a program attended by mem- 


picture) painting to 
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they have brought about an im- 
proved fire record, a stronger state 
organization, and a more favorable 
public attitude. 

4. Although satisfactory protee- 
tion standards have not yet been 
reached in certain sections of the 
Valley, some effective cooperative 
approaches have been tested and 
demonstrated. Answers are being 
sought to several currently impor 
tant questions, 


bers of the Forest Service, representa 
tives of forest industry, and the for 
estry profession, 


* 
‘ 
et 
| 
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Some Lessons from Europe in Forest- 


Big Game Management 


Damage to forests by big game on overstocked ranges is a chronic prob- 
lem in many areas throughout the United States. Pending relief by 


herd reductions, it is suggested that forest regeneration may be fur- 
thered by rotational feneing similar to practices in operation in Eu- 
rope. The cost of such fencing is moderate compared with current 


costs of reforestation by planting seedlings. 


IN MANY AREAS in America wild 
ruminants are seriously retarding 
even preventing—reforestation 

Kach acre of forest land that 
fuils to become restocked with seed 
lings today means one less acre of 
harvestable timber at the next rota- 
tion. The fact that this loss will 
not become operative until harvest 
time, some 100 to 150 years from 
now, lulls some resource managers 
into complacent improvidence, We 
must be constantly alerted to the 
fact that the reproductive period is 
a eritical part of silviculture. To- 
day we have already accumulated 
a stockpile of unregenerated forest 
acres. Each year the stockpile 
grows. 

Swift (9) rates browsing by deer 
(Odocoileus virginanus borealis 
| Miller]) as the greatest stumbling 
block in the production of future 
Wisconsin forests. Its destructive 
ness out-ranks fire one hundred to 
one |! 

Adams (1, 2, 3) found that deer 
wintering in a ponderosa pine 
(Pinus ponderosa Laws) forest in 
Montana browsed intensively on 
the seedlings of pine and Douglas- 
fir (Pseudotsuga menziesn var. 
glauca (Beissn) Franco). Compar- 
isons of planted pines and seedlings 
inside deer-excluding fenced plots 
and adjacent cheek plots showed 
that deer destroyed nearly 90 per 
cent of the plants and 84 percent 
of the natural pine seedlings. Six- 
ty-five percent of the Douglas-fir 
seedlings were killed by browsing 

Krefting (8) found that 23 to 31 
percent of the jack pine seedlings 


‘Respectively, in charge, Section of 
Wildlife Management, Forest Service, 
U'. 8, Dept. Agric., Region One, Missoula, 
Montana, and Wildlife Research Biol 
ogist, Fish and Wildlife Service, in eco 
operation with the Intermountain Forest 
and Range Experiment Station, Ogden, 
Utah. 


(Pinus banksiana Lamb.) in a 
plantation were killed by deer in 
2 years. 

Aldous (4) states that ‘‘natural 
reproduction of northern white 
cedar (Thuja occidentalis L..) is re- 
tarded by deer more than by any 
other factor. ... Wherever deer are 
plentiful, white cedar reproduction 
will not become established.’’ And, 
further, ‘‘ Wherever heavy or even 
moderate browsing is found, it can 
be assumed that coniferous repro- 
duetion, other than spruce (Picea 
glauca Voss), will have little 
chance of survival.’’ 

Similar conditions are reported 
for many other parts of the United 
States, 

Critical as this relationship is be- 
tween big game and the forest, cor- 
rective efforts are painfully slow 
and often ineffectual. In some 
areas game managers are trying to 
reduce large deer herds—not as re- 
forestation measures, but to restore 
over-used deer ranges. To the ex- 
tent that such good deer manage- 
ment results in improved reforesta- 
tion, the game managers’ objectives 
coincide with the foresters’ objec- 
tives. But it is doubtful that the 
two purposes are fully served by 
good game-range management 
alone nor is it at all apparent that 
game managers will achieve their 
objectives of adequate deer redue- 


‘ 


tions in time to avoid real shortages 
to future and even current genera- 
tions of timber users. Therefore. 
the forester is perforce engaged in 
deer management and he must look 
upon the species not only as a ree- 
reational resource but also as a nat- 
ural biotic factor of the forest en- 
vironment which must con- 
trolled. 

Two approaches are available to 
the forester in cooperation with the 
game manager. First, he should at- 
tempt to establish an equilibrium 
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Fred W. Johnson 
and Lowell Adams' 


Forest Service, Missoula, Montana 


between forest and game by im- 
proving game range and bringing 
game numbers within the carrying 
capacity of the range. The second 
approach is made necessary by the 
fact that this equilibrium is not 
being established on many forest- 
game areas. Game herds are al- 
lowed to build up to such an extent 
that forest reproduction is dam- 
aged. The second approach, there- 
fore, consists of interim expedients 
to protect the forest. It is with re- 
gard to this second kind of effort 
that we wish to explore here pos- 
sible guidelines in Europe. 


Forest Game Management 
in Europe 


During the summer of 1953 the 
senior author visited deer feeding 
stations in Bavaria and in Den- 
mark. In both countries, and in 
other parts of Europe, large popu- 
lations of red deer (Cervus ela- 
phus), roe deer (Capreolus capre- 
olus), and fallow deer (Dama 
dama) are maintained in the for- 
ests. As in America, conifer repro- 
duction is destroyed and winter 
game range is degraded by these 
large populations. But special man- 
agement practices are followed to 
alleviate these influences. 

Forest-wildlife management in 
Europe is based on three primary 
activities —- heavy cropping of 
game, winter feeding, and rotation- 
al feneing. About 30 percent of 
the deer population is harvested 
every year—a cropping rate which 
has seldom been attained in Amer- 
ica, Still the herds remain large. 

In winter the deer assemble on 
their winter ranges which are small 
in comparison with the summer 
range. To compensate for the lim- 
ited winter feed, the deer are pro- 
vided with supplemental feed. For 
many decades European foresters 
have practiced this artificial feed- 
ing. Forstmeister Ernest Deppisch, 
of the Bavarian Forest Service, 
showed one of us some of the feed- 
ing stations and explained the 
methods used in this supplemental 
feeding. The stations are located 
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"hoto by F. W 


Fic. 1. 
germinate, Denmark. 


at the confluence of major drain- 
ages in mountainous areas within 
the winter range. Supplies of mast 
and cured hay from mountain mea- 
dows are stored for winter use in 
barn-like structures and are fed as 
needed. In this way more animals 
are carried through the critical sea- 
son and are able more fully to stock 
the abundant summer range. 

Adjacent to the feed lots conifer 
seedlings and other natural browse 
species are sorely abused. This is 
true, to a degree, 
throughout the winter range. With- 
out further management, the trees 
and shrubs would not successfully 
reproduce themselves and the win- 
ter ranges would probably revert 
to grasslands. To prevent this, 
fences are built to keep deer out of 
scattered plots of ground. 

Fenced areas are from 5 to 10 
acres in extent. After conifer and 
hardwood reproduction has become 
established and grown beyond deer 
reach on these plots, the fences are 
taken down and rebuilt around oth- 
er damaged plots. 

Danish forests north of Copen- 
hagen were visited also. There the 
red deer and fallow deer are abun- 
dant. Danish foresters also practice 
fencing to obtain forest and browse 
regeneration. The photographs 
(Figs. 1 and 2) show the type of 
fence used and the forest growth 
obtained. 

Deer problems and use of fences 
to protect forest regeneration are 
He attrib- 
utes increased numbers of red deer 


aiso lesser 


discussed by Giide (5). 


Pilot fenced to exelude deer and allow the forest to 


Joinaon 


Fig. 2.—Another view of the deer exclosure, 


Jolnaon 


Photo by F. W 
Note the heavy 


growth of young trees inside and the grass and mature trees 


outside the fence. 


in central Europe to the decrease 
The deer food 
supply is decreased at the same 
time as a result of converting low- 
land broadleaf forests to farmland. 
The remaining upland coniferous 
forests provide less food than the 
broadleaf forests did. Among other 
management Giide 
ommends feneing in the 
where deer are fed. 


of large carnivores, 


measures, rec- 


areas 


Similar forest-game relationships 
in Switzerland are described by F. 
Hunziker (6). Forest Inspector 
Ilunziker has informed us (person- 
al communication) that ‘‘Since our 
forests produce too many deer (15 
to 20 head per 100 hectare) we 
must fence all reproduction up to 
the 6- to 8-year-age classes. How- 
ever, the hunting brings in so much 
money (about 2000 Frances per 100 
hectares of forest per year) in leas- 
ing fees, that we must be tolerant 
of the leasers of hunting rights.’’ 

W. Hunziker (7) gives a most 
interesting history and review of 
forest-wildlife relationships in 
Switzerland. In many regions deer 
destroyed forest reproduction, 
Many types of repellents and pro- 
tective tested. This 
author then states that ‘‘In such 
regions fencing is the only effective 
protection known.’’ 


devices were 


Application in America 


Fencing, as practiced in Europe 
where small acreages are enclosed, 
would be prohibitive in cost in this 
country. However, if large areas, 


up to 640 acres, were fenced, the 
cost per acre would be considerably 
Comparing the cost on this 
basis with the cost of reforestation 
practices currently in effect here 
gives a basis for evaluating the 
practicability of fencing. 

In the northern Rocky Mountain 
section of the United States, nurs- 
ery-grown conifer are 
planted at an average cost of about 
#35 per acre. A deer-proof fence 
was built around a 30-acre area jn 
eastern Washington in 1953 at a 
cost of $1,685 per mile of fence. At 
this rate, a square mile could be 
fenced, for example, for $6,740 or 
$10.53 per acre. Fence mainte 
nance would probably require an 
additional 15 to 20 percent of the 
above cost. If such fencing were 
effective in establishing forest re- 
production, it would be more eco- 
nomical than planting. 

Of course, it is recognized that 
many factors other than deer might 
affect the success of the regenera 
tion. Various treatments of seed- 
beds and seed sources might be re- 
quired in conjunction with the 
fencing. Usually the costs of such 
treatments could be added to that 
of fencing and still the total would 
not exceed the planting 
cost. 

Also, it should be emphasized 
that the value of the fencing lies 
not only in reforestation. Deer for 
age is also benefited when released 
from browsing by the fence. When 
the barrier is removed, such regen 
erated areas will carry much more 


less. 


seedlings 


present 
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forage than the adjacent heavily 
browsed areas. Utilization of the 
new forage supply will partially re 
lieve the browsing pressure on the 
degenerate portions of the range. 

There are many detailed prob- 
lems involved in a fencing program 

many of them perhaps not even 
apparent at this early stage. For 
example, fencing must not inter- 
fere with normal migration pat- 
terns and livestock movements and 
must not interfere with roadways. 
Pilot projects on a practical seale 
should be established for a few 
years to determine the practicabil- 
ity of the method, its effectiveness 
in obtaining desired results, and to 
show up the kind of obstacles that 
may oceur and to provide experi- 
ence in overcoming them. 


Summary 


In many parts of America big 
game, particularly deer, concen- 
trate in great numbers of winter 


deer range. They destroy both the 
deer forage and other desirable spe 
cies of economically valuable 
plants. Game managers and for- 
esters clearly recognize the need 
for adjusting herds to range carry- 
ing capacity. But such adjustments 
are slow in being accomplished 
Meanwhile, losses in timber produe- 
tion become crucial when viewed in 
terms of the lost age classes of trees 


in relation to rotational harvesting 


In Europe similar situations are 
brought about by winter feeding of 
deer. This is met by heavy deer 
harvesting and local rotational 
fencing to allow forest and forage 
crops to become established. 

It is suggested that fencing prac- 
tices be tried in America when deer 
are damaging the forests. Costs of 
fencing and fence maintenance 
compare favorably with existing 
costs of reforestation by planting, 
which is commonly practiced. 
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Yield of Seed by Oaks in the Missouri Ozarks 


INFORMATION pertaining to oak 
seed production is meager and 
based mostly on general observa- 
tions rather than on actual meas- 
urements. An investigation was 
begun to determine: (1) the an- 
nual variation in acorn production 
of various oak species and of in- 
dividual trees; (2) the condition 
of the acorns when produced; and 
(3) relations of tree characteristics 
to seed production. 

Acorn data were obtained from 
148 oaks, representing five major 
species (Table 1) and two Ozark 
localities. Quality of the Dent 
County site was slightly below 
average and the Taney County site 
was about average. The trees var- 
ied from 8 inches to 25 inches 
d.b.h. 

The system of sampling and seed 
examination described by Downs 
and MeQuilkin (6) was used. <A 
trap unit and two open quadrats 
were located under the canopy of 
each oak. 


Results 


The results of 6 years’ record 
(1947-1952) are presented as a 
progress report. They indicate a 
longer period of observation is nee 
essary to determine the validity of 
some findings. 

Acorn fall usually began in late 
August, the early drop being pri- 
marily immature acorns, General- 
lv, the black oaks retained acorns 
longer than the white oak ; this was 
particularly true of the blackjack 
species, which held acorns through 
the winter. 

In years of heavy production, 
the period of acorn drop was slight 
ly longer. Acorn fall gradually 
built up to a peak, then tapered 
off. High winds or heavy rainfall 
temporarily increased rate of fall, 
and the first killing frost acceler- 
ated acorn drop. 


Production of mature acorns var- 


‘Game biologist of the Pittman-Robert 
son Program. 


1948 1,500 


ied considerably (Table 1). To re- 
duce the large standard error as- 
sociated with a small sample and 
to compensate for the great vari- 
ation in yield from year to year, a 
great many trees must be sampled 
over a period of many years.* 

No clearly defined cycles of seed 
production are evident; however, 
it appears that abundant crops 
oceur at intervals shorter than 5 
years. There was a tendency for a 
good seed year for one species to be 
also a good seed year for other spe- 
cies, and for a good year in one 
locality to be a good year in other 
localities. 

There is great variability in 
acorn production among individual 
trees. The most prolific of the white 
oaks in Dent County yielded an 
average of 7,700 acorns per year, 
whereas the least prolific produced 
only 100. Generally, the trees that 
produced heavily in a given year 
also produced abundantly in other 
years; poor producers were consist- 
ent also, 

Logically, large, vigorously 
growing trees should be the best 
seed producers. IHlowever, in a geo- 
graphical analysis of acorn produc- 
tion and observable tree character- 


*The numerical data presented herein 
were computed and analyzed statistically 
by Paul Y. Burns, associate professor of 
forestry, University of Missouri, Co 
lum bia. 


Donald M. Christisen' 
Game biologist, Missouri Conservation 
Commission, Columbia, Missouri 


istics, seed production by individ 
ual trees was not closely related to 
tree size or growth rate. 

Of the two crown classes sam 
pled, there was a tendency for dom- 
inants to vield more than codomin 
ants, but the difference was not 
statistically significant. 

Simple correlation coefficients 
were computed for each species be- 
tween the number of acorns pro 
duced and d.b.h., height, crown 
length, radial wood growth, crown 
diameter, and crown surface area 
(computed from crown diameter 
and height, by assuming the crown 
had the shape of a paraboloid). 
The coefficients were practically all 
statistically nonsignificant, Crown 
diameter exhibited the highest de- 
gree of correlation; wide-crowned 
oaks of the black group tended to 
be more prolifie than trees with 
smaller crowns. Also, trees with 
large crown surface areas general 
ly produced more abundantly than 
trees with small crowns. Other re- 
lationships between acorn produe 
tion and d.b.h., total height, and 
crown length were weak. There was 
no evident relationship between 
rate of radial growth and acorn 
production. 

The acorns were collected for the 
period August through December 
of each year and classified aceord- 
ing to maturity. The mature 
trapped acorns were classified fur- 


1.—Averace Numper Or Marune ACORNS Per Tree IN EXPERIMENTAL Forrer 
STANDS 


Black jack oak 
(Quercus 


Black oak 
(Quercus 


Scarlet oak 
(Quercus 


Post oak 
(Quercus 


White oak 


velutina marilandica coccinea stellata (Quercus 
Year Lam.) Muench, ) Muench. ) Wang.) alba Ll.) 
Dent CouNTY 
1947 600 1,100 0 200 500 
}O48 2,200 1,000 2,300 900 
1949 300 300 0 200 600 
1950 200 300 0 300 1,900 
1951 300 200 100 200 900 
1952 1,900 500 No data 300 1,800 
Average 900 700 500 200 1,100 
Standard error 200 100 300 100 400 
TANEY CouNTY 
1947 400 200 300 1,500 
1,100 
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TABLE 2. 


Black 


Forest 


Dent County 46 
Taney County 2! $1 


TABLE 3. 


Condition class Black 


Black jack 
oak oak 


Black jack 
oak oak 


PencentTaces or IMMATURB ACoRNS FouND IN EXPERIMENTAL AREAS 


Bearlet 


Post 
oak 


"White 
oak 


31 56 27 
51 17 


OF Trarrep Acorns IN ConpitTion CLAss 


White 
oak 


Scarlet Post 
oak oak 


Counry 


Sound 16 
Insect damaged 72 
Wildlife usage 12 


14 14 
70 72 
16 14 


TANEY COUNTY 


Sound 32 21 
Insect damaged 61 60 
19 


Wildlife usage 7 


TABLS NUMBER OF SOUND 
Acouns Pm Tres, BY Srecies 
Average 

Species all years 

Black oak 149 

Blackjack oak 

Searlet onk 

Post oak 

White onk 


Best year for 
each species 


ther into three classes, namely: 
sound; damaged by insects; used 
by wildlife. No study of acorns 
was made during the winter and 
the spring seasons. Table 2 shows 
the of acorns which 
were immature. 

In good seed production years 
the proportion of immature acorns 
was somewhat lower than in poor 
seed production years, 

Table 3 shows the proportion of 
mature acorns classified as to con- 
dition when collected. 

The proportion of sound acorns 
was somewhat higher than average 
in years of abundant seed produc- 
tion in the black oak group, and 
about average for the white oak 
group. Less than one-third of the 
mature acorns were sound when 
collected. Post oak produced few 
sound acorns. 

The average number of sound, 
mature acorns produced per tree 
in the Dent County stand is shown 
in Table 4. 

The proportion of seed damaged 
by insects was extremely high. Over 
80 percent of the mature post oak 
acorns were wormy, and other spe- 
cies averaged over 50 percent dam- 


percentage 


32 


11 


TABLE 5.—Averace NUMBER or SouND 
Acorns Per Pounp, BY Species 


Dent County Taney County 


Species 


Black oak 240 278 
Blackjack oak 422 357 
Scarlet oak 202 

Post oak 441 
White oak 169 104 


Insect was somewhat 
less in years of abundant seed pro- 
duction. 

Table 3 shows that the percent- 
age of acorns used by wildlife was 
low, averaging about 10 to 20 per- 
cent of the mature acorns. The 
amount of seed consumed in its en- 
tirety or carried away was un- 
known. Wildlife usage was pro- 
portionately greater in poor seed 
years than in good years. Depre- 
dation on pine plantations and 
Eastern redeedar by white-tail deer 
was observed to be more severe in 
years of light acorn yields. The 
present investigation did not reveal 
consistent wildlife preferences for 
certain species of oak acorns 

Weights of mature acorns were 
taken following a storage period of 
1 to 3 weeks. Thus the observed 
weights are smaller than weights 
from fresh acorns would be, due to 
loss of some moisture. However, 
the results indicate approximately 
the number of acorns of each spe- 
cies equivalent to 1 pound. Sound 
acorns weighed appreciably more 
than insect-infested acorns. The 
sound acorns are most important 
in reforestation and as _ wildlife 


age, usage 
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food; their weights are presented 
in Table 5. 
Conclusions 

The following conclusions from 
this study, supported by a review 
of the literature, have important 
implications for forest manage- 
ment in producing timber and 
wildlife crops. 

1. Abundant seed crops are not 
produced every year; yields are ir- 
regular and variable from year to 
year. 

2. General and simultaneous 
acorn crop failures of all species 
are unlikely. 

3. Individual trees vary greatly 
in ability to produce acorns. The 
variability among trees in the dom- 
inant and ecodominant crown 
classes is not consistently related 
to measurable tree characteristics, 
although there is a tendency for 
large-crowned oaks to produce more 
seed than small-erowned oaks. 

4. A high proportion of acorns 
fail to mature. 

5. A large proportion of 
tured acorns are damaged by in- 
sects (over 50 percent, in this 
study). 

6. A relatively small proportion 
of acorns are both sound and ma- 
ture. 

7. Browsing of pine and Eastern 
redcedar by white-tail deer is more 
severe in years of poor acorn yields. 

8. Usage of acorns in the trap 
sample by wildlife was proportion- 
ately less in years of high acorn 
production. 

9. Preferences by 


ma- 


wildlife for 
any certain species of acorns are 
not evident. 

Probably the occasional year of 
abundant seed production is of 
great importance in providing re- 
production. In poor seed years few 
viable acorns are available because 
of insect and wildlife depredations, 
which probably are limiting factors 
on oak regeneration. Wildlife does 
not consume all sound acorns in 
good seed years, and squirrels may 
even aid regeneration by leaving 
buried acorns to germinate. Scar- 
let, black, and white oaks have an 
advantage over blackjack and post 
oaks in regeneration, because of 
their more prolific yield of viable 
acorns. 

A good food species from the 
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viewpoint of wildlife management 
is one that produces abundantly 
every year. None of the species 
studied met this qualification. 

In artificial seeding, it would be 
well to plant acorns only in years 
when acorn production in the lo- 
eality is high; or, if seeding is done 
in years of light yields, the seed 
should be protected from rodents. 

In years of acorn scarcity, it 
might be well to consider the ap- 
plication of protective measures, 
where feasible, to deter depreda- 
tion of pine plantations by white- 
tail deer. 

Individual trees which have good 
production lacking 
records, trees with large crowns) 
should be spared in timber harv- 
ests. This practice will increase 
mast production per acre and allow 
regeneration of oaks, as well as 
food for mast-consuming wildlife. 

Wildlife managers should at- 


records (or, 


tempt to maintain a variety of oak 
species, so that mast failures will 
be unlikely. A variety of oaks 
tends to stabilize the supply of food 
and, likewise, the populations of 
wildlife dependent upon this source 
of food. 
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Control of the Fusiform Rust 
of Southern Pines 


Wirn rue clearcutting of stands of 
longleaf pine the native fusiform 
rust, caused by Cronartium fusi- 
forme, has steadily become more 
important in the management of 
southern pine forests. Such clear- 
cutting on ridgeland often released 
the oaks, the alternate hosts of the 
fusiform rust, from pine competi- 
tion. Because natural regeneration 
of longleaf pine is often slow in 
getting started, slash pine, the fa- 
vorite pine for reforestation, was 
planted north and west of its natu- 
ral range and on typical longleaf 
sites within its range. Slash and 
loblolly pines tend to regenerate 
more readily than longleaf pine on 
eut-over land. In localities 
protection from fire also contrib- 
uted to the invasion of cutover land 
by the less fire-resistant loblolly 
and slash pines. Thus, by natural 
and artificial means the two species 
of pine most susceptible to fusi- 
form rust became more widely dis- 
tributed and the oaks also thrived 
under the changed conditions. 


some 


Life History 

The fusiform rust lives from 
vear to year in the living bark of 
pines; on oaks it develops annually 
on the lower side of young leaves. 
The disease is not transmitted di- 
rectly from pine to pine but must 
first pass through a period of de- 
velopment on the oaks, chiefly spe 
cies of the pointed-leaf, or black 
oak group (2). 

The cycle of infection usually 
starts in Mareh with the produe- 
tion of powderlike yellowish spores 
on pine cankers and wind dissem- 
ination of this inoculum to oak 
leaves. About 10 days after in- 
fection, minute yellowish spots ap- 


In the preparation of this paper the 
writer has used some unpublished data 
of Howard Lamb and Bailey Sleeth, for 
merly assistant conservationist and assist- 
ant pathologist, respectively, Civilian 
Conservation Corps, Bureau of Plant In- 
dustry, U. 8. Department of Agriculture. 


pear on the lower leaf surfaces. In 
these spots spores of a different 
type are produced ; these can infect 
other oaks, but not pines. This is 
the repeating stage of the rust and 
it serves to increase the amount of 
inoculum on the oaks. 

A few days after the repeating 
stage first appears numerous brown- 
ish hairlike structures, called telia, 
begin to develop around the mar- 
gins of the older yellowish spots. 
Telial 


vidually, and soon only the telial 


columns may appear indi- 
stage can be found on oak leaves. If 
the repeating stage has developed 
abundantly, nearly a thousand telia 
may be found on one leaf. Struc- 
turally, a telial column consists of 
independently germinating spores 
bound together in a matrix. In due 
course teliospore germination is fol- 
lowed by the formation of sporidia, 
the spores that can infect pine. The 
round of infection from pine to 
oak, oak to oak, and oak to pine 
oceurs only in spring, extending 
usually from about the middle of 
March to the middle of June. 


Susceptibility of Pines and Oaks 


Loblolly and slash pines, impor- 
tant in the reforestation program, 
are the main hosts of the fusiform 
rust. Loblolly appears to be more 
susceptible to infection than slash 
pine, but once infected, slash pine 
seems to be more sensitive to in- 
vasion of the living bark by the 
rust. Pitch and pond pines are 
also attacked. Longleaf pine is re- 
latively resistant to infection. The 
fusiform rust has not been found 
on shortleaf pine in the Gulf States 
and for practical purposes this pine 
may be considered immune to the 
disease. 

In pine tree nurseries there is 
usually more fusiform rust infee- 
tion on slash than on loblolly pine 
receiving similar cultural treat- 
ment. Although this has been ac- 
cepted as evidence of the greater 
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susceptibility of slash pine, a better 
explanation is based on difference in 
germination between the two spe- 
cies. The seed of loblolly pine usu- 
ally has.a long-drawn-out germina- 
tion period, extending to a month, 
in contrast to the rapid germina- 
tion of slash pine seed. In the nur- 
sery, seedlings from late-germinat- 
ing seed escape much infection by 
developing at a time unfavorable 
for spread of the parasite. There- 
fore, the lower percentages of can- 
kered loblolly pines in nurseries 
probably is due to this delay in 
seed germination. 

The oaks likewise differ in sus 
ceptibility to infection. As a group 
the black oaks are more susceptible 
than the white oaks. In 
trials the fusiform 
fected a larger percentage of black 
oaks than white oaks and fruited 
more abundantly on the former 
than on the latter (2). Water oak 
(Quercus nigra), willow oak (Q. 
phellos), and laurel oak (Q. lauri 
folia) are most susceptible to the 
fusiform rust in nature. Other oaks 
listed in descending order of sus 
ceptibility are bluejack oak (Q. in 
cana), blackjack oak (Q. marilan- 
dica), southern red (Q. fal 
cata), turkey oak (Q. laevis), and 
live oak (Q. virginiana) (3). 


inocula 


tion rust in 


oak 


Distribution of the Disease 


The fusiform rust is widely dis 
tributed from the Eastern Shore 
of Maryland, where it is found on 
loblolly pine, to Florida, Texas, and 
southeastern Arkansas. The wick 
variations in amount of rust infec 
tion encountered in different local 
ities are associated mainly with 
differences in forest type; the dis 
ease is most prevalent in areas 
where the more susceptible pines 
and oaks are closely associated and 
abundant (6). This 
found most extensively in the 
southern part of the shortleaf 
loblolly—hardwoods forest type 
east of the Mississippi River. 
Northward in this forest type, pre- 


condition is 
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valence of the disease decreases be- 
the and 
oaks are either restricted in dis- 
tribution or do not oecur. South- 
ward, in the longleaf-—-slash pine 
type, the disease usually is not pre- 
valent damaging: 
however, near streams the associa- 
tion of loblolly pines and oaks often 
leads to local outbreaks of the dis 
both loblolly and 
pines. The disease is negligible in 
the slash pine ‘‘flatwoods’’ near 
the Gulf of Mexico, mainly because 
the high water table of such areas 
restricts development of the more 
susceptible oaks. 


cause susceptible pines 


enough to be 


ease on slash 


Canker Development 


The fusiform rust infects 
through the needles or through sue- 
culent stem growth before bark is 
formed, as shown by nursery infee 
the the 


below Ww hort. 


leafless part of 
the cotyledon 


The swelling on the woody part of 


tions on 
stem 


a tree is called a canker and arises 
infected eambium, which 
forms wood 2 or 3 times faster than 


from 


healthy cambium. In nursery seed- 
lings, the fungus quickly invades 
the living bark; often, in 
months, a systematically tapered 
swelling forms; the thickest part of 


5 or 6 


the swelling approximates the place 
where the fungus entered the stem. 

The progress of the disease on 
large trees is slower than on seed- 
lings, and girdling of the stem or 
branch depends on the size of the 
wood at the time of infection. Study 
of canker that 
branch cankers usually grow. to- 
ward the trunk 
from it and that the rate of growth 


is greater on 


vrowth indicates 


faster than away 


vigorous branches 
than on suppressed branches. Stem 
cankers usually grow down faster 
than up. In slash pine, the average 
vrowth of 
the stem is about 2 inches per year. 
Growth in length of stem cankers 
averages about 5 inches per year. 
(in loblolly pine stem cankers ex- 
tend more slowly. 

There is a difference in type of 
canker development, depending on 
the species of pine attacked. The 
swellings, typically large on the 
trunks of loblolly, are smaller on 
slash pine. Instead of a swelling, 
there is often a depressed area, cen- 


branch cankers toward 


tered near the point of infection, 
resulting from the death of the un- 
derlying eambium. Much _piteh 
exudes over such areas, The effect 
of the fusiform rust is apt to be 
more lethal in slash than in loblolly 
pine. 


Practices Affecting Susceptibility 
to Infection 


There is considerable evidence 
that susceptibility of pines to fusi- 
form rust may be increased by any 
treatment that the time 
that trees break winter dormancy. 
Fertilizing, cultivating, planting 
on cultivated land serious 
depletion. pruning of stem 
cankers, and burning that kills 
pine foliage increase the amount 


hastens 


before 
soil 


of fusiform rust infection on slash 
pine (1,8). 

Stash pines that are cultivated 
after planting, or established on 
old fields, may have double the per- 
centage of cankered trees compared 
with those in parallel plantations 
on uneultivated 
the lush growth resulting from re- 
the leader is 
more susceptible to infection than 
the from leaders of un 
pruned seedlings. Single winter 
fires in 5-year-old slash pine planta- 


sites. Moreover, 


moval of cankered 
vrowth 
tions killed cankered branches and 


thus 
kered 


reduced the number of can 
initial effect. 
Fire, however, when hot enough to 
kill the 
of saplings, induces an early break 
needle 
and shoot growth appear on the 


trees, as an 


needles but not branches 


in winter dormaney; new 


denuded branches relatively early 
in spring when prevailing weather 
conditions favor spore germination 
Thus the end 
fires 
crease in the number of new can 
kers compared with that occurring 
on trees of the same size in un- 
burned sites. With larger trees, or 
where the needles are not killed by 
the heat of the flames, fire would 
not induce a new set of cankers. 


and pine infection. 


result of single was an in- 


Geographic Strains and 
Differences in Rust Infection 


Plantations of geographic strains 
of loblolly and of slash pines have 
been established in an effort to find 
strains with resistance to the fusi- 
form rust. The U. S. Forest Serv- 
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ice has a plantation in which 4 geo- 
graphic strains of loblolly pine 
were established in December 1926 
in southeastern Louisiana (13), 
The greatest differences in develop 
ment and in susceptibility to the 
disease were reported between a 
strain from north Georgia and one 
from Louisiana, The Georgia strain 
grew more slowly and yet was 
much more susceptible to rust in 
fection than the local 
strain. 

The 


Georgia 


Louisiana 


writer observed that the 

trees broke winter dor- 
maney earlier than the Louisiana 
trees. We are involved here not 
with a treatment that changed the 
periodicity of growth, but with an 
inherent character of an exotic 
northern strain to break dormancy 
early after establishment in a 
warmer and wetter locality. Vig 
orous growth itself does not pre 
dispose pines to infection, but any 
factor or treatment that causes an 
early break in winter dormancy 
seems to have that effect. 

In contrast with these observa 
tions on loblolly pine, comparisons 
of geographie races of slash pines 


have given little evidence that 


worthwhile differences in suscepti 
bility to the rust exist 
strains of this species, 


between 


Weather and Outbreaks of 
Fusiform Rust 


Knowledge of the effect of envir- 
onmental factors on rust infection 
is of fundamental importance in 
controlling the disease in forest 
tree nurseries, in explaining the 
varying occurrence of the disease 
in nature, and in interpreting the 
results of inoculations. In this con 
nection a study was made of the 
temperature - moisture - time rela 
tionship involved in the develop 
ment and germination of sporidia, 
the rust spores that infect pine. It 
was concluded that temperature 
fluctuating between 60° and 79° F. 
and humidity close to the moisture 
saturation point for a minimum of 
1S hours would be needed for 
abundant infection on pines (7) 

Yearly differences in prevalence 
of infection, from 1937 to 1940, at 
the same nurseries indicated that 


weather in 1938 was unusually 
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Fie. 1.—Defect in loblolly pine log caused 
same branch whorl. The canker marked ‘‘ 
marked ‘‘R’’ started about 1910, 


favorable for outbreaks of the fusi- 
form rust and least so in 1937 (10). 
It was unusually warm in Febru 
ary 1938 over a region-wide area. 
Spores on pine ecankers near Rio, 
Louisiana, were being disseminated 
by February 18, and young telial 
columns had developed on water 
oak leaves near Brooksville, Flor- 
ida, by February 20. March also 
was unusually warm, with nearly 
normal rainfall, Undoubtedly there 
was a build-up of the repeating 
stage of the rust on oak leaves be 
fore the end of the month. The un- 
usually warm weather in late win 
ter was followed in April by cool 
weather and general rains, or peri- 
ods of prolonged high humidity 
The presence of an unprecedented 
amount of inoculum on oaks and 
the occurrence of weather favor- 
able for infection resulted in seri- 
ous outbreaks of the fusiform rust 
in pine tree nurseries in the South- 
east and abundant infections in 
young pine plantations. 


by fusiform rust branch cankers at the 
L,’’ entered the trunk about 1917, that 


At different nurseries and in dif- 
ferent years rust infection has been 
consistently lower in beds sown 
late than in beds sown early (3, 
12). Thus as much as 40 to 75 per- 
cent less infection has been found 
in beds sown in April than in 
March, Still less infection oecurred 
in May-sown beds. These results 
are linked with the normal climatic 
changes occurring in the spring in 
the lower Gulf region east of the 
Mississippi River. March is uwmally 
the coldest and wettest spring 
month, and May is the warmest and 
driest. The seedlings that germi- 
nate in early spring are likely to 
develop during cool wet weather 
that favors the production and 
germination of sporidia, and there- 
fore infection of pines. Those that 
germinate in late spring are rel- 
atively disease-free because the 
warm dry weather prevailing in- 
hibits spore germination and infec- 
tion. Most fusiform rust infection 
oceurs in April. 
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Rust Damage 


On pines the fusiform rust kills 
young trees and makes larger ones 
worthless or defective. On oaks, 
the rust causes only a_ localized 
spotting of the leaves. Thus the 
disease damages pines severely, but 
causes little, if any, injury to oaks. 
The amount of damage to pines de- 
pends on the prevalence of trunk 
cankers; branch cankers that never 
reach the stem have little effect on 
tree growth. 

Young seedlings are attacked in 
the seedbed, while in the cotyledon 
stage or shortly thereafter. Serious 
losses of slash and loblolly pine 
seedlings occurred in nurseries in 
1938 and 1939 (172). In 1947 the 
disease rendered 50 percent of the 
slash pine seedlings in two nurs- 
eries unfit for planting. In 1949, 8 
million slash pine seedlings were 
lost from this cause alone at an- 
other nursery. Nursery infection is 
fatal; of nearly 800 cankered slash 
pine seedlings planted in 1939, less 
than 1 percent survived in 1949 
(9). Young plantations may be 
badly damaged by rust infections 
that occur during the first 3 or 4 
years after establishment. In an 
area typical of severe rust damage 
to slash pine in southeastern Mis- 
sissippi, 27 percent of 715 original 
trees per acre were dead, 67 per- 
cent were alive but stem cankered, 
2 percent alive with branch cankers 
oniy, and 4 percent disease-free 
after 9 years in plantation. 

As trees grow older the outright 
killing from new stem infections 
resulting from branch eankers is 
reduced ; the larger the stem at the 
time of infection, the less chance 
there is that it will be girdled by 
the fungus. Nevertheless, slash pine 
saplings and young poles are made 
worthless by the breakage of stems 
at the cankers. 

In saw logs, cull due to the fusi- 
form rust results almost invariably 
from the downward development of 
branch cankers into the trunks. 
Figure 1 shows a loblolly pine log 
with 2 rust cankers that had orig- 
inated at the same whorl but from 
separate branch infections. The 
canker was 7 feet long and the log 
diameter 20 inches. The cull due to 
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the defect was about 95 board feet. 
In the same stand the average cull 
due to 30 stem ecankers of branch 
origin was 76 board feet. Damage 
from cankers on such large trees 
may be more serious than the loss 
of trees from stem cankers oceurr- 
ing during the first five years after 
plantation establishment. The dy- 
ing of 50 percent of a dense stand 
of young trees might not lower the 
value of the final stand, but eank- 
ers on saw-log trees always involves 
eull, 

The amount of damage from the 
killing of small trees and defects in 
larger ones will depend on the num- 
ber of trunk cankers and will vary 
with (1) the disease potential of 
the site; (2) species of pine af- 
fected; (3) initial stand density; 
and (4) the use to be made of the 
trees. Differences in the disease po- 
tential of the site cause large vari- 
ations in amount of infection be 
tween different localities in the 
same Thus, in 1938 the 
weather favored the production and 
germination of rust spores over an 
extensive region, yet the disease 
was almost nonexistent at a nurs- 
ery in northeastern Florida, com- 
pared with 11 to 20 percent cank- 
ered seedlings in nurseries in Ala- 
bama, and Mississippi. 
This difference was due to the pres- 
ence of highly susceptible oaks near 
the latter nurseries, whereas only 
dwarf oaks of low susceptibility 
occurred near the Florida nursery. 
Both loblolly and slash pine are 
more susceptible than longleaf pine 
to the rust, and rust damage there- 


season. 


Georgia, 


fore varies with the species of pine 
affected. Stand density also affects 


rust damage. In dense stands the 
crowns close more quickly than in 
open stands, branches are killed 
quickly and the downward develop- 
ment into the trunk of branch 
cankers is frequently prevented 
(5). In a slash pine plantation of 
1941, survival in 1950 was 51 per- 
cent or 1,049 trees per acre, for 
4.6 x 4.6 foot spacing compared to 
41 percent, or 206 trees, for 9.3 x 
9.3 foot spacing. Eighteen percent 
of the trees in the dense stand and 
38 pereent in the open stand had 
stem cankers of branch origin. Rust 
damage varies also with the kind 
of utilization. For saw logs or pil- 


ing, stem cankers cause cull or even 
complete loss of the tree for the in- 
tended purposes (Fig. 1). On the 
other hand, most pulpwood stands 
are not greatly damaged by the dis- 
ease since cankered bolts are usual- 
ly aecepted along with sound bolts 
at pulpmills. 


Control in Nurseries 


Control of a disease of this type 
is based on prevention. As a first 
step, select a nursery site where the 
hazard of rust infection is low, The 
disease potential may be deter- 
mined by noting the abundance and 
distribution of cankers the 
crowns of trees in young stands of 
native pines within 1 to 2 miles of 
a given site. The more abundant 
the are in nature, the 
greater the risk of loss to loblolly 
and slash pine in the nursery. 
Longleaf pine, less susceptible to 
the rust, is frequently cankered 
when growing near concentrations 
of oaks. Cankers on as much as 10 
percent of the longleaf would indi- 
cate that in some years the poten- 
tial loss from the fusiform rust 
would be very serious on loblolly 
and slash pine nursery stock. 


cankers 


Spraying to prevent fusiform 
rust infection is routine practice in 
many forest-tree nurseries in the 
Southeast (77). Ferbam, Ziram, 
and Dithane Z-78, at rates of 2 
pounds in 100 gallons of spray con- 
taining 1 pint of Santomerse S or 
Goodrite Type 4, have given some- 
what better control of the rust than 
that obtained with home-made Bor- 
deaux mixture (4-4-50). If beds 
have been sown by March 15th, 
spraving should start as soon as 
mulch is lifted. With later sowing, 
applications should be made over 
the mulch as soon as germination is 
underway. Spraying at weekly in- 
tervals until the middle of June is 
usually but in areas 
where the disease is abundant. 2 ap- 
plications a week for 3 weeks, fol- 
lowed by one treatment a week, 
may be needed. Spraying is most 
effective if treatments are deferred 
until the fruiting stages of the rust 
first appear on leaves of oaks in 
the vicinity of the nursery, de- 
ferred when daily average temper- 
atures are not above 56° F., or 


necessary, 
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timed to precede periods of general 
precipitation or of high humidity. 

It has been demonstrated that an 
oak-free zone, 1,500 feet from the 
margin of pine tree cultivation, 
failed to reduce infection in a nurs- 
ery (3, 12). 

Fusiform rust is preferably con- 
trolled in nurseries by fungicidal 
treatments, but culling of cankered 
seedlings, an expensive procedure, 
becomes necessary at times. This 
should be done at the time of grad- 
ing if 5 percent or more of the 
plantable stock is cankered. In 
some nurseries, culling for fusi 
form rust has been done because of 
the presence of low side branches, 
which was believed to indicate in- 
fection. Studies in 1937 showed 
that a swelling, not associated with 
a sear from mechanical injury. is 
the only reliable rust symptom and 
that low branches not accompanied 
by perceptible cankers are not an 
indication of the disease. 

Late sowing, as indicated else 
where, results in reducing the 
amount of infection. Although 
much loss from rust may be avoided 
by sowing late, unsatisfactory 
vields of seedlings are likely to re 
sult from sowing after the middle 
of April. 


Control in Plantation and 
Natural Reproduction 


In areas of high infeetion haz 
ard, fusiform rust has often at- 
tacked over 80 percent of the slash 
pine seedlings in 5-year-old planta 
tions. At this level of intensity of 
infection the disease becomes a seri 
ous handicap to reforestation with 
slash pine. Since little can be done 
to protect highly susceptible pines 
from infection in the field, more re- 
liance could well be placed on long- 
leaf and shortleaf pines for plant 
ing on their respective sites, The 
same criteria suggested herein for 
determining the disease potential 
at a nursery site could be used for 
locating planting sites with low dis- 
ease potential. 

Reduction in the amount of stem- 
cankered trees per acre may be at- 
tained by increasing the density of 
stocking. Fusiform rust 
wipes out a stand of trees and the 
effect of stand density on the prev- 
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alence of stem cankers is best seen 
by studying natural stands of vary 
ing density. The denser the stand 
the more quickly the crowns will 
close and kill cankered branches. 
The rust, an obligate parasite, will 
die with the branch, In areas where 
the intensity of rust infection is 
high, 4 x 4 foot spacing would be 
preferable to 6 x 6 foot spacing. 
Rust damage arises from trunk 
infections. Cankers on the trunks 
of young trees usually cause death 
or make the tree worthless. By 
pruning infected branches before 
the swellings reach the stem some 
of the damage from trunk cankers 
may be avoided (4). If intensive 
control measures are possible, the 
pruning of branch cankers becomes 
desirable when stands are 2 to 5 
years old, where trees with only 
branch infections are more numer 
ous than those with stem cankers, 
and when the trees are less than 


10 feet tall. In pruning, it is not 
necessary to remove branches with 
cankers centered more than 15 
inches from the stem. Pruning 
should be confined to trees free of 
stem cankers. The decision on 
whether or not to prune will de- 
pend on the prevalence of the dis- 
ease and the use to be made of the 


trees, 
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Forest Production in a Dynamic Economy’ 


Tue quantiry of forest products 
consumed in the United States is 
not a stable figure but varies from 
year to year. More important from 
the forester’s viewpoint than these 
annual fluctuations, however, is the 
fact that for some products the 
changes show a definite trend in 
one direction, 

A particularly striking trend is 
that in the consumption of pulp 
wood. Figure 1 shows the course of 
total production both 
pine and hardwood—in the South 
between the years 1939 and 1952. 
During these thirteen years, total 
pulpwood production increased at 


pulpwood 


an average annual compound inter- 
est rate of 8.5 percent. The south- 
ern pulp industry expanded re- 
markably in recent years, but pulp- 
the entire 
country has been increasing rapid- 


wood consumption in 


lv for over fifty years. The value 
(in 1935-39 
pulpwood consumption in the 


dollars) of apparent 
United States is reported to have 
increased from 18.2 million dollars 
in 1900 to 245 
1950.2) The 
fifty year period was 


million dollars in 
during this 
5.3 pereent 


Inerease 


annually, 


These figures show that ‘‘sus 
tained vield’’ does not mean much 
when we are talking about pulp 
wood. The southern pulp industry 
used 4.4 million cords of pine pulp 
wood in 1939. Tf our southern for- 
ests had heen placed under man- 
agement to produce this much pine 
wood per year on a sustained basis, 
they could have supplied only 
about a third of the 12.8 million 
cords actually used in 1952. Pro 
duction plans for growing pulp 
wood clearly cannot be based on 
the amount of 
sumed at the time the plans are 
made. They must be built around 


estimates of the amount the indus- 


wood being con 


‘This article was written while the au 
thor was a member of the faculty of the 
School of Forestry, University of Georgia. 

*President’s Materials Poliey Commis 
sion. Resources for freedom. Vol. IT. 
Washington, D. C. 1952. 


Albert C. Worrell 


Associate professor of forest economics, 
Yale University, New Haven, Connecticut 
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try will be consuming in the years 
when the crops are ready for harv- 
Because of the long growth 
period of trees, we must plan today 
for harvests which will be 
many years from now. This long- 
time planning is serious in a dy- 
namic situation like pulpwood pro 
duction and consumption. 

Forest production in an actual 


est. 


made 


economy as complex as ours is af- 
fected by a multitude of variables. 
The amount of timber grown varies 
with land productivity, composi 
tion of the forest, silvicultural 
practices, landowner characteris 
ties, government interference, and 
many other factors. It is virtually 
impossible to analyze economic be- 
havior if we try to allow for the 
potential changes and interactions 
of all of these variables. However, 
we often can get a general under- 
standing of an economic problem 
‘*model’’ in which we 
most of these factors 
remain unehanged while a few 
which interest us are allowed to 
vary. Such a simplified model is 
not intended to present a complete 


by using a 
assume that 
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Total annual pulpwood production in the South from 1959 to 1052. 


picture of the economie process, but 
rather to show what happens under 
certain, perhaps rather unreal, eon 
ditions, The ‘‘answers’’ obtained 
from such a model, therefore, can- 
not be taken as forecasts of real re- 
sults. All a model can show is what 
may be expected to happen in gen- 
eral under the conditions for which 
it is set up. 

In this article T will try to dem- 
onstrate the problems of forest pro- 
duction in a dynamic economy by 
the use of a simplified model of the 
pulpwood lor 
this model we will make the follow 
ing 


growing process 


assumptions about growing 
southern pine pulpwood: (7) trees 
grown in even-aged stands by clear- 
cutting and planting, (2) an 
nomic rotation of 30 years with a 


final yield of 25 


eco 
cords per acre, 
(3) no yield from intermediate cut 
tings, (1) a growing stock of nine 
times the annual yield, and (5) 
consumption increasing at a con 
stant annual rate of 5 percent. 
What plans should the managers 
of our pulpwood growing model 
have made in 1939? At the assumed 
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TABLe# 1, 


Erreor or Deckmase IN THE Rare OF CONSUMPTION EXPANSION ON THE 


AREA ACTUALLY PLANTED 


Consumption 
expansion rate 


5 percent rate of increase, pine 
pulpwood consumption will rise 
from 4.4 million cords in 1939 to 
19 million cords in 1969. That is, 
consumption at the end of the 30 
year rotation will be 4.3 times as 
large as at the beginning of the 
rotation. The trees which will be 
harvested in 1969 are those planted 
in 1939. The managers’ plans, 
therefore, should have called for 
planting enough trees in 1939 to 
produce 19 million cords of pulp- 
wood in 1969. This despite the fact 
that in 1939 they actually cut less 
than 5 million cords. 

176,000 acres of 


In our model, 


land would have been cleareut in 
1939 to produce the pulpwood con- 


But 760,000 acres should 
planted that year in 
order to grow the 19 million cords 
which will be consumed in 1969. 
Because consumption will increase 
5 percent each year during the 
thirty years that this crop is grow- 
ing, the area planted for the next 
rotation must be 4.3 times as large 
as the area cleareut in the current 
harvest. What is more, this situ 
ation will continue year after year 
so long as consumption increases at 
5 percent. Each year an area 4.3 
times as large as that ent over must 
be planted to provide for the next 
erop. In 1940, the area planted 
should have been 5 percent larger 
than that planted in 1939—or 798, 
000 acres—because in 1970 pulp 
wood consumption will be 5 per- 
cent larger than in 1969. The area 
planted each year must increase at 
the same rate as consumption, but 
the actual area planted must be a 
full rotation ahead of the related 
consumption. 


sumed. 


have been 


The total production base for 
continuous wood production in an 
expanding economy will be larger 
than that required for an economy 
in which consumption is constant. 


Multiplier for 
planting area 


Area actually 
planted 


Area cut 
over 


1.000 4.3 
1.045 3.9 
1,092 4.0 
1,141 4.2 
1,193 4.4 


If 25 cords were consumed each 
year, a total production base of 30 
acres of land and 225 
growing stock would suffice for sus- 
tained yield. But when consump 
tion is increasing 
year, for every acre of land with 30 
year old timber ready for harvest 
there 1.05 aeres of land 
with 29 year old timber, 1.10 acres 
with 28 yvear old, 1.16 aeres with 
27 year old, and so on. Each acre 
of land ready for harvest must be 
accompanied by 65.4 acres support- 
ing immature growing stock—a 
total of 66.4 acres—to take care of 
the 5 percent annual inerease. In 
the same way, there must be 267 
cords of immature growing stock 
behind each 25 cords ready for 
harvest, or a total growing stock of 
292 cords. 


cords of 


5 pereent each 


must be 


This means that in a dynamic 
economy management cannot get a 
reliable idea of the state of its re- 
sources by comparing the size of its 
production base (land and timber) 
with current consumption statist 
ies. The greater the rate at which 
consumption is changing over time, 
the more distorted will be the im- 
pression which management will 
get from such a comparison. 

Two factors affect how much 
larger the production base must be 
in a dynamic situation than that 
needed for sustained yield. These 
are the rate at which consumption 
is expanding and the length of the 
rotation required to grow the prod- 
uct. If the rate of expansion in our 
model were only half as large (2.5 
instead of 5 percent), the planting 
area required each year would only 
be 2.1 times as large as the area ent 
over instead of 4.3. The total area 
required to produce 25 cords of 
wood a year would be 43.9 acres in- 
stead of 66.4. If the rate were twice 
as large (10 instead of 5 percent), 
the area planted each year would 
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have to be 17.4 times as large as the 
area eut and the total area re- 
quired would be 104.0 acres. The 
rate at which 
changing is a eritical factor, be- 
cause the production base required 
is quite different at different rates. 


consumption is 


The length of the rotation re- 
quired to grow the product also af- 
fects the size of the forest produc- 
tion base needed in a dynamie situ- 
ation. If the 25 cords of pulpwood 
could be grown in 25 years instead 
of 30, the area planted each year 
would need to be only 3.4 times as 
large as that cut over. The total 
area required would be only 47.7 
acres. By contrast, if it took 35 
vears to grow 25 cords of pulp- 
the area to be 
planted each year would have to be 
5.5 times that cut and the 
total area required would be 90.3 
A few years difference in 
the length of the rotation causes a 
considerable difference in the size 
of the production base required. 
This means that an error in esti- 
mating the rate of consumption 
change would not be as serious on 
high quality land or with 
short-rotation products like pulp- 
wood as it would on poor land or 
with long-rotation products such as 
large saw timber. 


wood per acre, 


over 


acres, 


site 


If the consumption of wood were 
expanding at a definite and known 
rate it theoretically would be pos- 
sible to keep the economy in a state 
of dynamie equilibrium by adding 
to the production base at that same 
rate. Assuming that the economy 
were in such a state of dynamic 
equilibrium, what would be the ef- 
fect of a change in the rate at 
which consumption is increasing ? 
Let us suppose that the rate in- 
ereases from 5 percent to 5.5 per- 
cent. To take care of the eumula- 
tive effect of this increase of 0.5 
percent each year from now on, the 
area planted will have to be 5.0 
times as large as the area eut over 
instead of 4.3 times. An increase 
of only 0.5 percent in the rate at 
which consumption is expanding 
ealls for an immediate increase of 
16 percent in the amount of land 
being planted if the economy is to 
stay in equilibrium. A change in 
the opposite direction would have 


= 4.3 
2 4.5 3.7 
3 4.5 3.7 
4 4.5 3.7 
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a similar effect. If the rate of con- 
sumption increase drops to 4.5 per- 
cent, the planting area required 
will drop from 4.3 to 3.7 times the 
area cut over. A decrease of 0.5 
percent in the rate causes a de- 
erease of 14 percent in the planting 
area.* 

In a state of dynamic equilibri- 
um, the area planted each year 
would be inereasing at the same 
rate as consumption. A decrease in 
the rate of consumption expansion 
might cause an actual decrease in 
the area planted for several vears. 
In our model, for example, a 0.5 
percent decrease in the rate of con- 
sumption expansion would have the 
effect shown in Table 1. 

If the forest economy were ad- 
justed to some given rate of con- 
sumption increase, a change in this 
rate would have still other effects. 
If the rate decreased, there would 
be available each year an area 
ready for harvest larger than 
needed to supply that year’s con- 
sumption. In suceeeding vears, if 
the oldest timber were cut first, the 
cut would eventually all come from 
31 year old stands, then 32 year 
old, and so on. The actual rotation 
age would increase and there would 
gradually build up an excess grow- 
ing stock. If the rate of increase in 
planting were changed to the new 
consumption rate as soon as that 
change oceurred (as illustrated in 
Table 1) an entire rotation would 
pass before this adjustment af- 
fected mature timber. In fact, de- 
pending on how much the consump- 
tion rate decreased—and how much 
the rotation was lengthened by the 
buildup of surplus growing stock 

a complete adjustment would not 
be attained until some years after 
the end of the first rotation. 

Since timber can be stored on the 
stump, the adjustment to a 
creased rate might not be serious, 
though there would be a tempta- 
tion to liquidate the excess growing 


de- 


"Economists have long recognized this 
phenomenon of a much magnified relative 
change in the production of durable pro 
ducers goods as a result of a small change 
in the consumption of the product of 
these goods. They call it the ‘‘ Accelera 
tion Principle’’ and some have suggested 
it as one of the factors contributing to 
business cycles. 


stock which could only be done 
through price cutting. However, 
if the consumption rate increased, 
a more critical situation would ex- 
ist. It would now be necessary to 
eut into younger age classes in 
order to get enough wood to meet 
the inereased demand. The cut 
would gradually move down into 
the 29 year old stands, then the 28 
year old, and so on. An increase in 
the rate of planting can have no ef 
feet on yield for many years. So if 
the rate of planting is increased to 
the new rate as soon as the change 
is discovered, no increase in output 
will take place until the stand 
planted the first year reaches the 
age class which is being cut in some 
future year. 

If the increase in the consump- 
tion rate is not too large, an imme- 
diate change in the planting rate 
will eventually reverse the progres- 
sion of the cut into younger stands 
and in time the harvest will return 
to the original rotation age. How- 
ever, if a large inerease in the con- 
sumption rate took place, it might 
be necessary to cut into the young- 
er age classes very rapidly in order 
to produce the desired output 
Since the amount of merchantable 
volume drops off as the harvest age 
is reduced, a point might be 
reached after a few years when it 
would not be possible to produce 
the desired output by eutting fur- 
ther into younger age classes. If 
the policy were then followed of 
producing as much of the desired 
output as possible by cutting every 
thing which reached merchantable 
size each year, the growing stock 
might be from ever 
building back up even though the 
planting area were being expanded 
at the same rate as consumption 
and a rotation ahead.‘ 


prevented 


‘This appears to be what has actually 
happened with saw timber in the South in 
recent years. In order to get enough tim 
ber, smaller and smaller trees have been 
eut. This has eliminated the growth 
which otherwise would be taking place on 
larger trees, and a large part of the 
growth to meet drain is now ‘‘ingrowth’’ 
from the size classes 
So long as the eut is large enough to take 
all of this ingrowth, it is impossible to 
build up growing stock in the larger size 
¢lasses and thus to return to sawtimber 
production from large trees only. 


sub-merchantahle 


Conclusions 


Our forest production situation 
in the United States is, of course, 
much more complicated than that 
in the simple model used in this 
article. Trees are grown in uneven- 
aged as well as even-aged stands; 
optimum harvest age varies with 
species, site, location, produet 
grown and other factors; produc- 
tion can be increased by more in 
tensive management as well as by 
using more land. But some general 
conclusions can be drawn from the 
model which apply to the total for 
estry enterprise of the country. 

Forest production for the United 
States as a whole must be adjusted 
on some dynamic basis to match 
changing demand for forest prod 
ucts. Sustained yield may be a 
reasonable goal for individual for- 
estry enterprises, but if consump. 
tion continues to increase, the total 
forestry enterprise of the country 
must operate on a basis of increas- 
ing vield. Ideally, the national 
vrowing stock should be regulated 
so that production is increasing at 
the same average rate as consump- 
tion. Short-time fluctuations in de- 
mand must be ignored in this regu- 
lation and production adjusted to 
the long-time trend in demand. 

Over a long period of years we 
have been stumbling in the general 
direction of a regulated national 
growing stock, There is little we 
can do now about the existing poor- 
ly regulated pattern of age classes 
except to try to cut them in the 
order which will give the best bal 
ance of yield with 
over future years, But we can make 
sure that the regeneration we are 
establishing today is in line with 
estimated future consumption. The 
1955 regeneration must 
grow into the forest products whieh 
will be desired 25, 50, or 100 years 
from now, depending on species, 
site, geographic location, and so 
forth. Will this 1955 class be suffi 
cient to meet that future demand ! 
Our enrrent growth-drain compari 
sons do not really tell us because 
they do not say anything about 
whether this growth can be 
tained or, as must actually be the 
case, increased in the future. De 
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spite the uncertainties in estimat 
ing future consumption, we have 
no choice but to base our present 
production plans on such estimates 
if we are to come anywhere near to 
producing the amount of forest 
products which will be demanded 
in the future. 

This raises the question of how 
we can hedge against the likelihood 
that our estimate of the future rate 
of consumption change will be 
wrong. We might do this by delib 
erately planning to increase pro 
duction at a greater rate than we 
expect consumption to increase. A 
better plan might be to set produe- 
tion at some fixed proportion—say 
10 percent—above what we expect 
consumption to be. Both have the 
disadvantage that if the consump- 


California forests contain 360 billion 
board feet of saw timber, according to 
“Forest Statistics for California,” re- 
cently published by the California For- 
est and Range Experiment Station of 
the U. S. Forest Service. 

“At current prices for stumpage,” 
said Dr. George M, Jemison, director 
of the station, “the value of the stand 
ing timber alone is estimated to be 
about 3 billion dollars.” 

Described by Jemison as “the first 
intensive inventory of the forest re 
source of California,” the report sum 
marizes forest information, The data 
were obtained in a forest survey con 
ducted by the experiment station in 
cooperation with the Division of For 
estry of the State of California, 

Altogether, forests cover 42.5 million 
acres, or 42 percent of California, Of 
this total, 17.5 million aeres are cap 
able of growing commercial erops of 
timber, The remainder, 25.2 million 
acres, is occupied by open woodland 
and brush of value chiefly for non- 
timber uses. California's forests are of 


tion estimate is correct or too high, 
there will be a long period in which 
production will exceed consump- 
tion every year. Holding the excess 
timber on the stump instead of cut- 
ting it will only aggravate the sit- 
uation. This would have serious 
consequences for private investors 
in forest production. 

A logical function of our large 
area of publicly owned forest land 
might be to provide a eushion 
against errors in the future pro- 
duction-consumption balance. The 
publie forests might well be man 
aged on a basis of producing in 
excess of their apparent fair share 
of total national production. If 
future consumption estimates are 
low, this excess publie production 
could fill the gap. If future esti- 


Survey of California Forests Reported 


high value for watershed protection 

About half of the commercial forest 
land in the state is loeated in six north 
ern counties: Mendocino, Ilumboldt, 
Trinity, Siskiyou, Shasta, and Plumas 
Counties. The national forests and 
private holdings have about the same 
area of commercial forest land—S mil 
lion aeres each. 

The report shows that seven tree spe- 
cies make up about 90 percent of the 
state’s 360 billion board feet of saw 
timber. Douglas-fir is the leading spe 
cies with a volume of 117 billion board 
feet. The true firs, white and Cali 
fornia red fir combined, are next with 
89 billion board feet. Ponderosa and 
Jeffrey pines together include 67 bil 
lion. The other important species are 
redwood, with 36 billion, and sugar 
pine, 27 billion board feet. 

Altogether the forests of California 
are growing nearly 3 billion board feet 
annually, according to the report. Most 
of the timber is in forests composed 


predominantly of mature and overma- 
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mates are high, the excess could be 
held off the market so that the pri 
vate production could all be sold. 
This would reduce price fluctua- 
tions which might cause private 
owners either to overeut their grow- 
ing stock in response to high prices 
or abandon their operations in re- 
sponse to low prices. It would also 
furnish a reserve in case of national 
emergencies. Both of these are 
legitimate public functions. How- 
ever, these function could be ear- 
ried out only if this is accepted as 
public policy and there is no pres 
sure to sell public timber in order 
to cover costs in times of slack de 
mand and no objection to heavy 
cutting of publie timber in order to 
hold down prices in times of brisk 
demand. 


ture trees with relatively slow rates of 
growth. 

Logging is removing about 6 billion 
board feet of logs for timber products 
each year, Of this, 5 billion board feet 
is made into lumber by 800 mills. This 
represents 13 percent of the total lum 
ber production of the country, and 
places California second only to Ore 
gon in lumber production, Other im 
portant timber products are plywood 
and pulpwood. 

The new estimates of forest land 
and saw timber in California are larg 
er than previous estimates, the report 
says. One reason given is that im 
proved survey techniques were used. 
Also, tree species such as Douglas-fir 
and white fir were formerly considered 
of little value in California, and these 
species were not fully ineluded in 
previous estimates, 

A copy of the report may be ob 
tained from the California Forest and 
Range Experiment Station, P. O. Box 
245, Berkeley 1, California. 


= 


Level of glacial 
outwash origin occur extensively in 
the Adirondack Mountains of New 


York. These deep sands once sup- 


‘*sand plains’’ 


ported forests of pine, spruce, and 
hemlock ; but their favorable topog- 
raphy led to cultivation early in 
the Then, a 
hundred years of intensive farm- 
ing without fertilization resulted 
in depletion of natural fertility. 
Finally the plains were abandoned 
about 1900. 


nineteenth century. 


In the 1930’s, reforestation be- 
gan. White pine (Pinus strobus), 
red pine (P. resinosa), white 


spruce (Picea glauca), and Nor- 
way spruce (P. abies) were plant- 
ed. A few years later these species 
exhibited symptoms which Heiberg 
and White? attributed to a deficien- 
ey of potassium in the soil. Subse- 
quently, the symptoms of low po- 
tassium availability—slow growth 
and small chlorotie needles which 
drop off prematurely—were noted 
in native white pines of the region. 

The nutrition and growth of po- 
tassium deficient white pines are, 
understandably, improved by add- 
element to the soil. Ap- 
parently white birch (Betula pa- 
pyrifera) trees are quite influen- 


ing that 


tial in this respect, according to 
observations made in an old field 
at the Charles Lathrop Pack Dem- 
There, under 
birches, 


onstration Forest. 

crowns of scattered 
about 40 feet high, 
pine seedling and sapling stands 
occur. The pines are found on all 
sides of the birches, but only to the 


now 


dense white 


From 
entitled 
indicating 


an incidental study to a thesis 
Foliar analysis as a method of 
potassium-de ficient for 
reforestation submitted to the faeulty of 
the State University of New York, Col 
lege of Forestry, for the Ph.D. degree. 
Acknowledgement is made to Professors 
D. P. White and 8. O. Heiberg for help 
ful counsel 
‘Heiberg, S. O., 


soils 


and —P. P. White. 


Potassium deficiency of reforested pine 
ind spruce stands in northern New York. 
Proce, Soil Sei. Soe. Amer. 1950. 15: 369 


376. 


Notes 


Influence of White Birch in Restoring Potassium to 
Deficient Soils’ 


crown edge. None of the charac- 
teristics of potassium deficiency 
are manifested by these overtopped 
However, isolated white 
pines scattered throughout the 
same field, but not growing under 
birch crowns, exhibit symptoms of 
potassium malnutrition. 


trees, 


Experimental Methods 


Potassium concentrations were 
determined for the foliage of three 
white birches, three white pines 
growing under the birches, and 
three paired white pines growing 
in the open. Foliage was sampled 
from east-facing branches near the 
center of crowns. Leaves, includ- 
ing petioles, and needles were re- 
moved from branches in the field 
and immediately oven-dried at 70° 
C. Oven-dried samples were ashed, 
the ash dissolved with 2N HNOs, 
diluted to volume, and the aqueous 
analyzed for potassium 


using flame 


solution 
content 
tometry. 

A two-pound soil sample was 
taken with a tube in the 
plow horizon under each tree sam- 
pled. Soil pits were excavated for 
sampling to a depth of four feet in 
the Bs, horizon. Air-dried and 
sieved samples were analyzed in 
duplicate as follows: pIl by glass 
electrode; exchangeable potassium 


spectropho- 


Cenco 


under crowns 


ESJin open 


N 
| 
ol 
Exch. Total Acid-soluble 
« N 
ppm % ppm 
Fic. 1.—-Potassium, nitrogen, and phos 


phorus in plow horizons of soils under 
white birch and in openings. 
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by leaching with 1N NHyAe and 
subjecting the leachate, after 
oxidizing organic matter and acidi 
fying, to flame spectrophotometric 
analysis; total nitrogen by the 
Kjeldahl method; and acid-soluble 
phosphorus using SnCly as a re 
ducing agent on an extract leached 
with 0.002N and analyzed 
spectrophotometrically. 


Results 


Exchangeable potassium and 
acid-soluble phosphorus were found 
to be appreciably greater in the 
plow horizon under the bireh-pine 
groups than in the Total 
nitrogen content was only slightly 
higher under the canopy (Fig. 1). 
The pH of soil in the plow zone is 
a little higher under birch crowns: 
5.3 in contrast to 5.1, 

Below the 
changeable potassium levels do not 
differ appreciably. For both sites 
a rapid decrease in exchangeable 


open. 


plow horizon, ex- 


potassium content occurs with in- 
crease in depth to the upper B 
horizon. From that zone down- 
ward, only traces of the element 
are present. 

Statistically test), the differ- 
ences in potassium concentration 
in needles of open-grown and over 
topped pines are highly signifieant. 
Almost twice as much potassium 
was found in the foliage of those 
under birch crowns (Table 1). 


Discussion 


White pine seedlings are usually 
highly intolerant to the desiccat- 
ing effect of strong sunlight in 
open fields. As a result, natural 
reproduction even on fertile open 
land suffers heavy mortality rates. 
No doubt shade offered by birch 
crowns favorably influences early 
But not only was the 
rate under birch 


survival. 
survival 
canopies: vigor of seedlings and 


high 


saplings in these dense stands is 
exceptional, Quite in contrast are 
trees in the open which show potas- 
sium deficiency symptoms. Needles 
of all 


were well 


open-grown trees sampled 


below the 0.34 percent 
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TABLE 1.—FOLIAR AND Sot 


Sample K in foliage’ 
pair White pine’ 
No Under crowns In open 
Percent Percent 
0.55 0.28 
0.48 0.28 
0.43 0.26 
Average 0.49 0.27 


‘Dry weight basis, August foliage 
"Differences significant at 1% level. 


potassium level which Heiberg and 
White considered the eritical limit 
for this species. 

White birch trees apparently are 
able to obtain potassium even on 
soils which are extremely low in 
this element. As a result, release 
of potassium when foliage decom- 
poses is sufficient for significantly 
increasing the potassium content of 
the surface soil. On glacial out- 
wash sand plains, this is believed 
to account for the superior vigor 
of white pines growing under birch 
canopies, compared to pines grow- 
ing in the open. 

The condition of the area imme- 
diately under the birches prior to 
the time they seeded in on the old 
fields is unknown. Did the birch 
seed germinate in brush or ash 
piles? If so, the foregoing discus- 
sion would need modification, for 
the soil would have been supplied 
vital nutrients released from the 
organic debris following decom- 
position. Ash piles would of course 
be fertile sources of readily avail- 
able nutrient supplies. A condition 
favorable for establishment and 
growth of birch, and subsequently 
pine, would have followed. How- 
ever, because no peculiarities, such 
as charred wood, were found in the 
soil, a more plausible explanation 
is that the birch, by decay of folli- 
age, enriches the soil directly un 
der its erown. 

The continual return of nutri- 
ents to the soil through deposition 
of leaf litter on the surface, fol- 
lowed by decay and leaching, is 
judged to be an important factor 
influencing forest soil fertility.* In 
potassium-deficient Adirondack 
sand plains, applications of maple 


"Lutz, J., and R. F. Chandler, Jr. 
Forest soils. John Wiley & Sons, N. Y. 
1046, 


ANALYSES FOR POTASSIUM 


Exch. K in surface soils* 


White birch Under crowns Open 
Percent ppm ppm 
0.85 18.5 6.2 
0.58 14.6 4.7 
0.63 18,2 3.5 
0.69 17.1 4.0 


and pine slash from nondeficient 
areas and humus from a pine-hem- 
lock forest brought about substan- 
tial increases in red pine vigor. 
This was manifested in faster 
growth and normal leaf color. Po- 
tassium concentrations in needle 
tissue increased after organic ma- 
terials collected in healthy stands 
were added to the soil. The influ- 
ence of decayed leaf tissue on soil 
fertility has also been demon- 
strated for eastern redecedar on 
abandoned field soils in Connecti- 
cut. There, plow zone caleium con- 
centrations are significantly great- 
er under redcedar crowns than un- 
der neighboring red pines.* 


Summary 


White birches appear to exert an 
appreciable influence in inereasing 
exchangeable potassium in the sur- 
face of potassium-deficient sandy 
soils. As a result, young white 
pines grow well under birch 
crowns, while those in adjacent 
openings show symptoms of potas- 
sium deficiency. 

LAURENCE (. WALKER 
School of Forestry, 
University of Georgia, 
Athens. 


Freeze Damages Shortleaf 
Pine Flowers 


Phenomena observed on the A. 
J. Hodges Experimental Area at 
Many, Louisiana, following low 
temperatures of 28 degrees Fahren- 
heit on March 25, 25 degrees F. on 
March 26, and 28 degrees F. on 


“Read, R. A., and L. Walker. Influ 
enee of eastern redcedar on soils in Con 
necticut pine plantations. Jour. For 
estry. 48: 337-339. 1950. 
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March 27, 1955, threw considerable 
light on periodic failures of seed 
crops and should be of practical 
interest to breeders of southern 
pine. 

On March 25, shortleaf pine fe- 
male strobili were in various stages 
of development from stages 1 and 
2 (completely covered with bud 
scales) to stage 5 (open and ready 
to receive pollen). The flowers still 
covered with bud seales suffered 
little or no freezing damage. Those 
in later stages of development were 
severely injured or killed. The cold 
killed newly opened leaves on sev- 
eral species of hardwoods, and in 
some species apparently killed or 
injured the twig tips. 

The freeze obviously has greatly 
reduced the possibilities of a short- 
leaf cone crop in 1956. This will 
hamper both natural regeneration 
and collection of seed for planting. 

THomas E. 
Forester, 

A. J. Hodges Industries, Inc., 
Shreveport, La. 
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A Portable “Pole Ladder” 


A portable, jointed ‘‘pole lad- 
der’’ has been devised and used 
successfully at the Blacks Mountain 
Experimental Forest to climb pines 
having no limbs near the ground. 
Conventional tree climbing spurs, 
belt, and safety rope are not satis- 
factory for ascending porcupine 
rest trees. Spurs injure the smaller 
trees, they are hazardous to the 
wearer if not removed before walk- 
ing considerable distances between 
trees, and they are inconvenient 
and time consuming if they are 
removed after each descent. With 
the special ladder, any tree having 
a stout limb between 161% and 21 
feet from the ground can be 
climbed quickly and easily. A\l- 
though the ladder was constructed 
for the special purpose of placing 
poison blocks, it should be equally 
useful for climbing trees for other 
purposes such as cone collecting, 
pruning, and artificial pollination 
Through slight design modification 
the ladder could be made lighter 
or heavier, longer or shorter. 
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Fig. 1. 


**pole ladder.’’ 


Plan for a portable 


Basically, the ladder is of the 
hanging type (Fig. 1). At the top 
is a nonslip hook which is placed 
over a limb. The hook 
signed that when placed over the 
base of a limb it holds the upper 
portion of the ladder about 4 inches 
away from the Two easily 
joined 8-foot lengths of aluminum 
pruning having alternate 
steel protruding from the 
sides, form the body of the ladder. 
At the base is a steel fork device 
and a length of light chain. The 
fork holds the ladder away from 
the tree and the chain, when 
wrapped around the bole, prevents 
the ladder from swinging. Weight 
of the ladder is 14 pounds. 


is so de- 


bole. 


steps 


The ladder can be carried most 
easily on the shoulder while walk- 
ing. For climbing, the hook is 
placed over a limb, the spikes on 
the fork at the bottom are driven 
slightly into the bark with the back 
of a hatchet or other striking tool, 
and the chain at the bottom is se- 
cured tightly around the tree. 

As constructed, the ladder has 
little tendency to bend towards the 
tree as you climb it; but a similar 
longer ladder would probably have 
greater tendency to bend. This 
tendency could easily be overcome 
by attaching at a right angle to 
each joint of the pole a stiff peg 
about 4 or 5 inches long to hold 
the ladder out from a tree so that 
a climber’s feet 
on the steps. 


would have room 


The central pole is made from 
two 8-foot sections of commercially 
manufactured aluminum 
alloy handle for a pruning saw. 
To make the joint for the body of 
the ladder, the lower length of 
aluminum pole has one end ex- 
panded to slip easily over a non 
expanded end of the upper length. 
The two sections are secured with 
14-inch bolts and wing nuts. They 
can be quickly detached for trans- 
porting or storage. The non-ex- 
panded end of the joint is fitted 
with a wooden plug to prevent the 
tube from under ex- 
tended use. 

To keep down 
round rod was desired for steps 
because it appeared to be the small- 
est rod that would provide the 


special 


collapsing 


weight 


POLE 
LADDER 
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necessary 416 


strength. 
stainless steel, heat treated in a 
furnace for stiffness and toughness 


Type 1 


to Rockwell 25 RC was recom- 
mended to us. Steps were heated to 
proper temperature with oxy- 
acetylene torch and bent to shape, 
then threaded 


treated. 


heat 
Proper bending and heat 
treating temperatures for any ma 


before being 


terial used should be carefully in 
vestigated, A rod about 
12 inches long was needed for each 
step. The nut securing each step 
to the pole was punched in several 
places with a center punch to lock 
threads with the step. In order to 
minimize injury to the climber if 
he should slip or fall, the upturned 
outer end of each step was rounded. 
Steps were placed 18 inches apart 
on the pole alternately right and 
left, and the aluminum tubing was 
reinforced at these points with 6- 
inch pieces of 1%-ineh 
dowel. A %-inech 
galvanized sheet 


piece of 


wooden 

wide strip of 
metal was bent 
over the lower vertical portion of 
each step and fastened to the pole 
with two sheet metal 
order to prevent the 
swinging. 


serews in 
step from 

Because of workshop limitations, 
'4-inch diameter tool steel was used 
for the hook at the top of the lad 
der. Several shallow holes were 
bored in the inside top portion of 
the hook to accommodate pieces of 
Vy inch drill rod which were posi- 
tioned and brazed in place. These 
ealks protrude yy-inch and have 
been ground to blunt points. For 
our timber the hook has an &-ineh 
throat, but 
be made 


lighter, 


this could, of course, 
smaller, and therefore 
where only smaller limbs 
Material of 
might also be 
The lower, straight portion 
of the hook was heated and flat- 


would be encountered 
smaller diameter 


tened to '4-inch thickness, and 
drilled to take two %4-ineh bolts, 
Spacers made from a_ 1%-inch 


wooden dowel keep this lower por- 
tion of the hook centered in the 
aluminum tube. 

Construction of the fork device 
at the bottom of the pole can be 
seen clearly in the illustration. It 
could undoubtedly be made of 
lighter material than the %-inch 


rod used for the original. Galvan- 
ized steel sash chain binds the fork 
to the tree. An eccentric catch, 
modified from a type often found 
on tire chains, tightens the chain. 

At Blacks Mountain Experi 
mental Forest, the special ladder 
has changed the problem of ascend- 
ing short distances up trees from a 
difficult and often time-consuming 
task to an easy and quick one. It 
has also made the job safer 


DonaLp T. Gorpon ! 
California Forest and Range 
Experiment Station 

8. Department 
of Agriculture 


Forest Service, l 


A. Corey 
of Forestry, 


, in the shop of the School 
University of California, 


Berkeley, devised many assembly tech 
niques and put the ladder together. 
*Maintained in cooperation with the 


University of California, Berkeley. 


Fernalds Oak 


Natural occurrences of Quercus 

fe rnaldi Trelease rubra 
(). ilicifolia) have reported 
from only a few localities since the 
first specimen 
Bedford, 1908.! 
Palmer lists other occurrences of 
this hybrid at Sharon and East 
Walpole, Massachusetts and on Lit- 
tle Stoney Mountain, Madison 
County Virginia.* Since the two 
parents are so seldom associated it 
is possible that the natural oecur- 
rence of Q. fernaldi is in fact rare. 


been 
was deseribed at 


Massachusetts in 


In view of the few reported lo- 
calities for this hybrid the finding 
of a specimen in central Pennsyl- 
vania is noteworthy. The tree is 
located in Centre County and in 
Compartment 8a of the Farm 
Woodlands of the Pennsylvania 
State University. Dr, Donald Wy- 
man has compared herbarium ma 
terial and acorns from the specimen 
with material at the Arnold Arbor 
etum and has verified the identifi- 
cation. 


‘Trelease, William. The American oaks. 
National Academy of 
Vol. XX, 1924, 

"Palmer, Ernest J. Hybrid 
North America, Journal of the 
Arboretum, Vol. XXIX, No. 1, 
1948 


Science Memoirs, 


ouks of 
Arnold 
January 


JOURNAL OF FORESTRY 


The single tree is composed of 


three stems, two 6 inches and one 
8 inches at d.b.h. and though it is 
34 feet tall, the form bears some re 
semblance to that of Q. ilicifolia 
Wangenh. The five lobed leaves re- 
semble Q. ilicifolia in appearance, 
though not so tomentulose beneath, 
and the fruit is similar to small 
acorns of Q Michr. Inere- 
ment borings indicate the tree to be 
about 30 years of age. 


rubra 


It is interesting to note that one 
of the parents, Q not 
found in the immediate vicinity of 
the specimen, the nearest known 
occurrence being fully a quarter of 
a mile from 
Palmer suggests that in such cases 
the parent may have been a single 
individual which has disappeared 
the site.2 The 
some of the natural 
Q. rubra on this particular site 
give strength to this suggestion. 


rubra, is 


Compartment 4a. 


from presence of 


associates of 


Henry If. CrismMan 
The Pennsylvania State University 


Determination of the Age of 

Tamarack Twigs and an In- 

dication of Aborted Twig 
Elongation 


During the course of research on 
the larch sawfly (Pristiphora erich- 
[Htg.|) in 1954 it 
necessary to count 


became 
and 
1953 twigs of tamarack ( Larix lari- 
[Du Roi] K. Koeh). Twig 
color proved to be a poor criterion 


measure 
cina 


of age, and the simple expedient of 
counting the number of terminal 
bud sears along the stem did not 
suffice because, in many instances, 
no shoot elongation occurred in 
1953. Tlowever, an accurate way of 
determining twig age easily and 
quickly was found in the external 
strueture of the lateral 
the leaf-bearing spurs. 


buds and 


A current twig can be identified 
readily by the occurrence of single 
needles and small subglobular lat 
A, Fig. 1). 


following spring, 


eral buds | These buds 
the 
forming a spur 
whorl of deciduous leaves (B, Fig 
bud 


inside this spur opens and another 


open each 


bearing a false 


1). The next season the tiny 
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false whorl of leaves is produced, 
The new bud scales can be dis 
tinguished readily from the previ- 
ous year’s scales by the appearance 
of a ring between them ((C, Fig. 1). 
Another ring is formed in each ad- 
ditional year that the spur pro- 
duces leaves. Therefore by adding 
one to the number of rings around 
a spur the age of the twig can be 
determined. 

With a decline in tree vigor, sea 
sonal elongation of terminal shoots 
may not occur in tamarack. This 
condition arose among the trees in 
a larch sawfly study plot located 
near Laporte, Minnesota, in 1953. 
As a result of several successive 
complete defoliations, shoot produe- 
tion was reduced considerably 
Since the larch sawfly is dependent 
upon eurrent shoots for oviposition 
sites, the sawfly population de- 
clined and subsequent defoliation 
was only moderate. Apparently 
the remaining foliage was sufficient 
to restore the trees’ vigor in 1954: 
branch samples indicated shoot 
production had risen to compare 
with that in 1952. Sinee the 1954 
shoots arose from what appeared 
to be 1952 growth, it was difficult 
to distinguish between 1952) and 
1953 shoots. It soon became appar- 
ent that twig color could not be 
used with certainty to separate the 
age of twigs. 

During an examination of twigs 
it was found that a peculiar forma- 
tion in the form of a ring some 
times occurred between the 1952 
and 1953 bud seales following the 
1952 growth (D, Fig. 1). It is 
reasoned that this ring was formed 
when the 1952 terminal bud opened 
in 1953 but produced only leaves 
and another bud. In 1954, how 
ever, the 1953 terminal bud elon- 


vated producing a normal shoot di 
rectly, as it were, from the 1952 
shoot. The ring left between the 
two-vear-old shoot and the current 


TORONTO 


Fig, 1.--Showing the indicators of age and aborted twig elongation. A—Current 
lateral buds. B-—Start of lateral spur on one-year old twig. C-—Two-year old lateral 
bud showing the ring indicating its age. D-Ring indicating aborted twig elongation 
in previous season. E--Normal terminal bud of previous season, 


shoot was readily observed, and terminal bud between the 1953 and 
the age of the older twig was cor- 1954 growth (#, Fig. 1). 


roborated by the external structure Arnoip T. Drooz and 
of its lateral spurs which showed DANIEL Meyer 
only one ring. With normal shoot Lake States Forest Experiment 
elongation no ring appeared in the Station, St. Paul, Minn. 
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Points of View 


Farm Management 
for Foresters 


The Forest Service’s 1948 reap- 
praisal report clearly brought out 
the importance of and the need for 
improved practices in farm wood- 
lands. It pointed out that farmers 
represent fully 75 percent of all 
small forest owners, constituting 
the largest singie category of com 
mercial the 
United States, with aggregate hold 
ings of around 139 million acres 
The report also pointed out that 
only 4 percent of the cuttings ap 
plied to farm woodlands 
classed as the type of cuttings that 
would tend to build up the quality 
and stocking of the stand. At the 
other extreme, 73 percent of all cut- 
tings on farm 
classed as poor or destructive. 


forest landowners in 


were 


woodlands were 

Despite the need for improving 
t.¢ practices applied to farm wood- 
lands our forestry have 
made little effort to implement their 
curricula to prepare 
meet the problem. As a result, for 
esters having been subjected to 


schools 


foresters to 


four or more years of instruction 


in a technieal forestry school fail 
to see the place of the farm wood- 
land in the overall farm picture. 
We tend to overemphasize the 
woodland, consequently, when at- 
tempting to obtain better wood- 
land practices on farms we tend to 
set our standards to maximize re- 
turns from the forest. This is not, 
nor should it be, the only way the 
farmer looks at his woods. He is 
maximizing his re- 
turn from the farm as a whole, not 
from one enterprise only. This en- 
tails an understanding of the com- 
bination of all the productive 
agents and enterprises on the farm. 
Generally speaking, it means that 
while the from all the 
farm’s resources is being maxi- 
mized the woodland may be man- 
aged at a level of intensity lower 
than what the forester deems most 
profitable. This lack of a better 
understanding of the entire farm 
operation tends to weaken the for- 
ester’s position with the farmer, 
thus making his work less effective. 

Therefore, to offset this gap in a 
forester’s training, it seems desir- 
able to ineorporate a course in 


interested in 


Income 


BRS 


Herman G. Schanche (1895-1955) 


farm management, taught by farm 
managers, into the required for- 
estry curriculum. This 
would not deal so much with the 
technical aspects of individual en- 


course 


terprises, but would be designed to 
broaden the perspective of the for 
ester, giving him a picture of 
trends, developments, and types of 
farming. It would also point out 
to foresters the alternatives a farm 
er or farm manager must consider 
in attempting to maximize his over- 
all return through an optimum 
combination of productive agents 
and/or enterprises. 

The writer feels that 
course or courses would be of con- 
siderable value in orienting forest- 
ers’ thinking in regard to farm 
woodlands, giving foresters as a 
group the basis for formulating ef- 
fective forest policy with respect 
to farm woodlands. It also would 
be valuable to the farm forester or 
extension forester in his direct con- 
tacts with the farmer. 


such a 


JoHn F. Hosner 
Southern Illinois University 
Carbondale, Il. 


Herman Garman Schanche of Rumford, Maine, died April 28, 1955. 


A native of Pennsylvania, born January 19, 1895, he was graduated in 


forestry at Penn State in 1918, 


Following military service in World War I, 
A 


during which he was a lieutenant in the Army Air Service, he became chief 
forester for Abitibi Power and Paper Company Limited in Ontario. 


In 1929 he became general manager of woods operations for the com- 


pany 


In that period Abitibi operated nine pulp and paper mills, and man- 


aged 33,000 square miles of timberland, one of the largest pulp operations 


on the continent. 


Returning to the United States in 1943, Mr. Schanche was appointed as 
general manager of woods operations for Brown Company at Berlin, N. H., 


and of Brown Corporation, its Canadian subsidiary. 


viee president. 


A year later he became 


In 1953, he left Brown Company to become assistant to the executive 


vice president for woods operations for Oxford Paper Company of Rumford, 


Maine. 


He was a director of the American Pulpwood Association, active in the 
American Paper and Pulp Association, and a Member of the Society of Ameri- 


ean Foresters. 


A two-page biographical sketch of Mr. Schanche, written by C. 8. Herr, 
was published in the Journat or Forestry for January 1949. 
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Forest Science: A Quarterly 
Journal of Research 

Vol. I, No. 1. Edited by Stephen 

H. Spurr. 80 pp. Illus. Society 

of American Foresters, Washing- 

ton 6, D. C. 1955. $6 per year. 

This first Forest 
ENCE is one more step in the de- 
velopment of American forestry to 
the stature of a profession in the 
truest sense of the word. The liter- 
ature of any profession has to deal 
with technologies, with social rela- 
tionships, and with administrative 
procedures. It needs also to deal 
with research, for the conduct of 
productive research and publica- 
tion of its results are essential to 
continued growth of the profession. 

Up to now these needs have been 
admirably met by the JOURNAL OF 
Forestry, With the increasing 
magnitude and stature of forest re- 
search, however, there needs to be 
a special place for the publication 
of the results of original research. 
The result is our new Forest Sct- 
ENCE journal. 

As indicated by FE. L. Demmon, 
president of the Society of Amer- 
ican Foresters, in the lead article 
of the first issue, ‘‘ With this initial 
Forest Science is now 
launched on what should be the be- 
ginning of a long and distinguished 
career in the field of technical for- 
estry publications. The pages 
of Forest Scrence will be opened 
to all qualified contributors. Pref- 
erence will be given to papers de- 
voted to the presentation and dis- 
eussion of the results of original 
research. Reviews of both foreign 
and books will be ear- 
ried.’’ 


issue of 


domestic 


In general, this reviewer believes 
that the first issue has made a good 
start toward the objectives of the 
journal Forest Scrence. While the 
published articles vary in character 
and content, they seem to have a 
common element of original think- 
ing and good technical quality. It 
would appear, that would 
have been suitable for publication 
in the JournNAL or Forestry: they 
are short in length, and quite prac- 
tical in their applicability to cur- 


some 


Reviews 


rent forestry technologies. Accord- 
ingly, it is hoped that there will be 
a progressive tendency for authors 
to submit their shorter contribu- 
tions on applied science to the 
JOURNAL OF Forestry, and to di- 
rect their longer and more funda- 
mental papers toward Forest Sct- 
ENCE. 

The make-up of Forest Scrence 
is attractive. As compared to the 
JOURNAL Or Forestry, the smaller 
format and the general arrange- 
ment and typography of the text 
are better suited to a scientific peri- 
odical. At least in my own first 
copy, the quality of printing was 
not good. Some pages are blurred 
and others are excessively black; 
and even the type size is undesir- 
ably varied. But these are minor 
faults which will doubtless be rem- 
edied in future issues. 

As suggested by Mr. Demmon, 
the journal will need the whole- 
hearted support of organizations 
and individuals engaged in, or vit- 
ally interested in the field of for- 
est research. Forrest Scrence will 
provide an extremely useful refer- 
ence for workers in this general 
field, and it should gain greatly in 
prestige and usefulness as the years 
go by. May it have a long and sue- 
cessful life! 

Harotp G. 

College of Forestry, 

State Universitu of New York, 
Syracuse 


See the July issue of the JournaL 
for an announcement of the avail- 


ability of 


Forestry and Related Research 
in North America 


Prepared by Frank H. Kaufert, 
project director, and William H. 
Cummings, project forester, for the 
Society of American Foresters For- 
estry Research Project, this book 
reports on a study made under the 
general supervision of a steering 
committee of the Society and the 


National Research Council. 
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The Biltmore Story 
By Carl Alwin Schenck, 224 pp. 
Illus. American Forest History 
Foundation, St. Paul 1, Minn. 
1955. $3.95. 

And what an amazing story it is 
as Dr. Alwin Schenck tells briefly, 
frankly, and many times humorous- 
ly, his experiences as a forester in 
America through the years 1895 
to 1915. The setting of the story is 
mostly in and around Biltmore, 
North Carolina, the forested estate 
of George W. Vanderbilt. But there 
were jaunts into every forest region 
of the United States and Canada, 
and contacts with innumerable men 
of prominence, wealth, and power, 
as well as with the workers of the 
forest everywhere. 

The story begins, as it should, by 
presenting some facts about the son 
of a prominent family in Darm 
stadt, Germany, who desired very 
much to be a forester. His univer 
sity days are passed over briefly 
except to note that because of a 
casual experience he learned to 
speak some English. Undoubtedly, 
because of that ability he was re- 
quested to help guide English and 
Indian boys through the forests of 
Europe as assistant to the inspector 
general of the Indian forests, who 
incidentally was probably the best 
known forester in the world at the 
time, Sir Dietrich Brandis. Later 
Schenck was graduated from the 
University of Giessen as a forester 
and with the degree of doctor of 
philosophy, a rare article indeed. 

But there was a chapter before 
this in America. Mr. Vanderbilt 
no doubt under the suggestion of 
Frederick Law Olmstead, Sr., the 
great landscape architect, had the 
idea of practicing forestry on a 
private estate and making it pay 
Mr. Pinchot had just recently come 
back from Nancy, France, where 
he had studied some forestry and 
met some of the prominent for 
esters of France and Germany. Mr 
Vanderbilt employed Mr. Pinchot 
to start the work. For some reason 
this association did not last long 
and Vanderbilt offered the position 
to Schenck. 
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Dr. Schenck came to America in 
April 1895 and took over the man- 
agement of Vanderbilt’s forest 
estate. He tells in a fascinating 
way of the people he met, and of 
the forest conditions so different 
from what he had been accustomed 
to at home. And most interestingly 
does he tell of the economic factors 
to be dealt with in any plan to 
make forestry in a chaotic forest 
pay. Frequently, throughout the 
story he sets forth the fundamental 
principles upon which the manage- 
ment of any forest 
must be based. And it was his fre- 
quent restatement of these prin 
ciples which got him into hot water 
with Pinchot, Fernow, and others 
of the early forestry leaders of 
America. 


investment 


One of the outstanding factors of 
his program was the unique school 
of forestry which he founded. It 
was the first school of forestry in 
America and did much to meet the 
country’s need for foresters, a need 


recognized for over twenty-five 
years. 
In time, when Mr. Vanderbilt 


found it to discontinue 
his forestry activities the school 
continued by establishing points of 
contact in many of the lumbering 
regions where the students came to 
know forest management not only 
in accordance with theory of grow- 
ing and marketing forest products 
but, more important, where they 
learned the hard facts of American 
economy. The Biltmore school con 
tinued to the end of 1913 when Dr 
Schenck went home to Germany 
discouraged because of the few stu- 
dents who enrolled and because he 
could see little in the way of ‘‘con. 
servative forestry’’ ahead in this 
country. 

The Biltmore Story describes the 
early days of forestry in America 
as only Dr. Schenck could describe 
them. He was always picturesque 
in his actions and in his speech. He 
was an enthusiastic forester. He 
enjoyed life. Don’t fail to read 
The Riltmore Story. He will hold 
your attention just as he did that 
of his students in the classroom or 
in the woods. 


necessary 


Grorce H. Wirt 
Camp Hill, Pa. 


A Pield Guide to Anima] Tracks 


By Olaus J. Murie. 374 pp. Il- 
lus. Houghton Mifflin Co. Bos 
ton. 1954. $3.75 


‘*What animal made this track ’’’ 


“Which rodent gnawed this 
branch ?’’ 

‘What creature is that?’’ 

Foresters, their families, and 


friends often ask such questions 
This book gives the best answers 
Earlier books on animal tracks 
have been enjoyed. Seton enriched 
his many writings with word de- 
scriptions and drawings of tracks 
he had seen during long years of 
advanced outdoor living. But Se- 
ton’s clues to track identification 
were strewn through many pages 
and volumes. Brunner’s 1909 
Tracks and Tracking, one of Out- 
ing Publishing Company’s excel- 
lent handbooks, was for vears the 
standard but 
been out-of-print, and did not at- 
tain the excellence of Murie’s new 
Jaeger’s Tracks and Trail- 
craft, one of Maemillan’s Olympic 
editions replacing the old Outing 
handbooks, is a beguiling volume, 
but its coverage of North American 
animals, birds, and reptiles is di 
luted with Indian lore and barn- 
yard and zoo animals, and is less 
detailed than Murie’s new guide 
A Field Guide to Animal Tracks 
is the culmination of a lifetime of 
assiduous and inspired study of 
North American wildlife. Further- 
more, it exceeds its title. It really 
is a field guide to animal identifi- 
cation, for it not only shows typi- 
eal tracks in dust, mud, and snow, 
but pictures droppings or sign, the 
manner in which squirrels gnaw 
nuts, and each creature in a typical 
Drawings are by 


reference, has long 


hook. 


pose and setting 
the author in 
faithful and understanding detail 
Information includes facts seldom 
recorded in previous literature, and 
argued about even by those with 
much wildlife and outdoor experi- 
ence. The book is one of the occa- 
sional rare productions 
only when a skillful. painstaking. 
expert combines many years of 
preparation in the field with great 
writing ability and artistry, and 
an unsurpassed economy of space 


characteristically 


possible 
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and delineation. Few ever possess 
the knowledge and ability to pro- 
duce books of such worth. 

Dr. Murie’s many years as a bi 
ologist with the Fish and Wildlife 
Service, his prize-winning book, 
The Elk of North America, his au- 
thentie illustrations sought by writ 
ers of other wildlife books, and his 
leadership of the Wilderness Soci 
ety and other organizations accept 
ing responsibility for wildlife and 
wildland welfare, indicate briefly 
how eminently prepared he is to 
write this book. 

The book gains usefulness from 
its small size as one of the Peterson 
Field Guide Series. (Its inclusion 
within 
worth. ) 
pack, 
compartment. Its low price is note- 
worthy. Its 
page attractiveness makes it charm- 
ing to own and peruse. But it may 
be a poor book to lend. 


J. V. K. WaGar 
Colorado A & M College 


this series also attests its 
It is small enough for the 
pocket, brief case, or glove 


consistent, page-to- 


BRE 


Proceedings of Society of 
American Foresters 1954 Meeting 


Arthur B. Meyer, Editor. 210 pp. 
Illus. Society of American For- 
esters, Washington, D. C. 1955. 
$4. 


Held in Milwaukee, Wisconsin, 
October 24-27, the 1954 annual 
meeting of the Society of American 
Foresters attracted an attendance 
of some 800 members, their ladies, 
and guests. 

In the opening general session 
and 11 technical sessions, 88 papers 
were presented, mostly in keeping 
with the meeting’s ‘Our 
Changing Forests.’’ 


theme 


The format of this Proceedings 
is identical with that of the Jour- 
NAL OF Forestry. Beeause of the 
large page size, each with three col- 
umns of type the publication is not 
heavy or bulky. Actually, however, 
it contains more than 200,000 
words, the equivalent of two large 
books. 
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The format of the Proceedings 
will permit its being bound with 
the current volume of the JOURNAL 
and it is planned to index its con- 
tents along with that of Volume 53 
of the JOURNAL. 


Our National Forests 


By Bernard Frank. 238 pp. II 
lus. University of Oklahoma 
Press, Norman, Okla. 1955. $4. 


Not since the late William Du- 
Puy’s The Nation’s Forests, pub- 
lished by Maemillan in 1938, has 
there been an authoritative book 
exclusively about the national for- 
ests. Bernard Frank’s work thus 
fills a need for an up-to-date ac- 
counting of our 148 national for- 
ests, which with their area of 180 
million acres constitute one of the 
greatest natural resource assets this 
nation or any other nation has ever 


‘possessed, 


A longtime career officer of the 


Forest Service, Bernard Frank 
writes about the national forests 
from the advantage of intimate 


knowledge. At the time he 
treats the subject with a certain 
objectivity which is possible be- 
cause he wrote the book while on 
leave or not engaged on official For- 
est Service duties. Hence, the views 
expressed are his own and do not 
necessarily reflect the policies of 


Same 


the U. S. Department of Agricul- 
ture. In the main. he finds much to 


and little to 
which is understandable in an au 
thor loyal to an organization noted 
for the loyalty of its personnel. 


commend criticize 


As it should be, the volume is 
strictly factual, but the author has 
happily interpreted facts and sta- 
tistics in terms of the human ele- 
ment—the people who manage, and 
the people who use, these forests. 
In particular, the chapter ‘Ten 
Thousand Loyal Servants’’ is a 
tribute to the Forest Service family 
that is as complimentary as it is 
deserved. 

This work is definitely not a de 
scription of each national forest, 
though the salient data for each 
forest are given in the appendix. 
Rather it is a summation, and a 
skillful one at that, of all that the 
national 


terms of 


forests are in 


their individual attributes—soil, 
trees, grass, water, minerals, wild- 
life, and scenery. That their eco- 
nomic importance is tremendous is 
attested by the estimate of annual 
values in and products 
(eash and noneash) of 412 millions 
of dollars. As is well known, the 
nonrevenue producing values of 
these properties (soil and water 
conservation, wildlife habitat, rec- 
reation, free products to local resi 
dents) account for the greater part 
of the national forest wealth. 

But it is with the contributions 
of the national forests to society at 
large that Bernard Frank is main- 
ly concerned, and these he discus- 
ses at length in a chapter felicitous- 
lv entitled ‘‘ Profit, Pleasure—and 
Something More.’’ wilderness 
enthusiast, he is effective in trans- 
mitting the indefinable ‘‘feel’’ of 
solitude and inspiration, but no less 
effective in explaining the impact 
of research on forest management. 
His discussion of that often misun- 
derstood term ‘‘ multiple use’’ is re- 
freshingly original as well as in- 
formative. 

The briefest chapter ‘‘ Questions 
for the Future 
provocative. 


services 


is also the most 
As the national for- 
more essential for 

water, recreation, 
and other benefits, inevitably will 
come increased competition by us- 
political influence to obtain 
preferment, and similar pressures 
on the Forest Service. Indeed, such 


ests become 


wood, forage, 


ers, 


pressures have existed for vears; 
they are now simply more intense. 

The average citizen—our mythi- 
cal man in the street—-knows little 
abeut the national forests, fre- 
quently confusing them with na- 
tional parks and other public lands. 
But he has a valuable stake in the 
national forests and their manage- 
ment, and this book will help him 
better understand what they are, 
what they’re for, and why they are 
important to his welfare. 

Justice William 0. Douglas con- 
tributed the foreword. It is a hand 
some book, handsomely illustrated 
The typography is excellent, 

Mr. Frank is co-author (with 
Anthony Netboy) of Water, Land 
and People published by Knopf in 
1950. 

Henry CLEPPER 
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The Story of FAO 


By Gove Hambidge. 308 pp. IL 
lus. D. Van Nostrand Company, 
Ine., New York 3, N. Y. 1955. 
$6.50. 


The Story of FAO is the fruit of 
a happy and rare combination: a 
tale of a fundamental movement 
deep and broad as humanity itself, 
and a skilled and sympathetic nar 
rator to give that story life. It is a 
tale and defeats, of 
patient preparations, of disappoint. 
ments, and of obstructing national 
jealousies, but always of a dogged, 
unconquerable march toward that 
far-off goal—the conquest of want. 
It is a story splendidly told and 
beautifully illustrated. 

Kew of the United Nations Or- 
ganizations are likely to be so for- 
tunate in their historians as the 
Food and Agriculture Organiza 
tion, for no one could be better 
equipped to tell its story than Gove 
Ilambidge, trained writer, acute 
observer, and leading participant 
in helping formulate the ideals and 
direct the structure which is today 
FAO, 

In this book, as in no other sin- 
gle source, the forester may find a 
picture of the activities and studies 
in his own field of FAO through- 
out the world. 


of stiecesses 


This emphasis on current activi 
ties necessarily makes impossible 
any detailed historical background 
of the individual disciplines that 
form the structure of FAQ. So 
those foresters who were close to 
the formative days of FAQ may 
miss the story of the developments 
that accompanied the belated inelu 
sion of forestry. For the founders 
of FAO had apparently given no 
thought to forestry as a major tool 
in improving human living, and 
Hambidge tells how President 
Roosevelt himself proposed its in 
clusion, with the result that after 
reluctance the decision was 
made to include a Division of For- 
estry and Forest Products. For- 
esters may find here a depressing 
commentary: if men such as the 
creators of FAO show no realiza- 
tion that forestry and the stabiliza- 
tion of forest soils are indispensa 
ble to world agriculture, we have 


some 
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failed to drive home a 


basic role of forests. 


somehow 


It was probably inevitable too 
that space did not permit Ham- 
hidge to mention the small, distin- 
from 


group of foresters 


guished 
many countries which, under the 
leadership of Henry Solon Graves, 


drew up the blueprints later to 
serve as a guide for the forestry 
division, and created, in its Third 
Report to Governments, a state- 
ment that has called ‘‘the 
Magna Carta of forestry.’’ 

Yet the foresters of the United 
States can well be proud of the 
part played by Americans in those 
early days. It was F. D. R. who 
made forestry in FAO possible; it 
was the worldwide prestige of Dean 
Graves that to a very large extent 
brought breadth and a 
professional integrity to the con 
cept of forestry’s place in the bat- 
Lyle Watts, then 
chief of the U. S. Forest Service, 
and Walter Lowdermilk 
among the Americans who gave un 
stintedly of their time to help set a 
true course for forestry in FAO, 
and today |. T. Haig and M. B. 
Huberman in Rome making 
their own substantial contributions 
toward the fulfillment of forestry’s 
high purpose, 

The FAO 
presses an aspiration old as man 
kind—the idea of from 
want—and to tell its story Ham 
bidge divides his book into three 
sections. The first gives a vivid and 


been 


sense of 


tle against want. 


were 


are 


theme of itself ex 


freedom 


touching picture of a small Egyp- 
tian farmer and then contrasts his 
lot with the status of an average 
American farmer enjoying the ad 
vantages brought to agriculture by 
the industrial revolution and by 
educational and 
tunities. Here Hambidge deals with 
world factors to show the enormous 
forces which conld work for and 
against freeing the world’s people 
from hunger and from consequent 
lack of comfort and health, and to 
show that no one country or people 
could deal alone with such prob 
lems. 


programs oppor 


Part II has to do with the genesis 
and development of FAO, taking 
the reader back to the early League 
of Nations days, when a few prac- 


tical dreamers, fired with the possi- 
bilities of international effort, in- 
duced the Assembly of the League 
to declare that human nutrition 
had an important bearing on world 
agricultural problems. The impor- 
tance of nutrition and of agricul- 
tural production during World 
War II served to highlight this 
concept, and led to the calling of 
the first Conference on Food and 
Agriculture at Hot Springs, Va., 
in 1943. This body was the direct 
ancestor of FAQ. 

Section III, which occupies the 
greater part of the book, deals with 
technical cooperation, and is an ac- 
count of the ways in which FAO, 
through regional projects and work 
in individual countries, has dealt 
and with activities to 
breed better agricultural plants, to 
combat diseases of animals and hu- 
reforestation 
and and to 
bring about a host of other prae 


is dealing 


mans, to encourage 


forest management, 
tices designed to accomplish the 
ends of FAO. 
As source material for under 
standing the work of FAO the book 
is unrivaled. But it is something 
more valuable and far more diffi 
cult to attain—it is the dramatiza- 
tion, the bringing to life of the tre- 
mendous concept that lay behind 
FAO’s and that today 
gives global status to its battle 
against hunger and want. 
Tom Gm. 
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Mull and Mor Formation in 
Relation to Forest Soils 


By W. R. C. 
Illus. H. M. 
423 Oxford Street, 
1, England, 1954. 


creation 


Handley. 115 pp. 
Stationery Office, 
London, W. 
10s. 


One of the most important seg 
ments of silviculture, forest humus 
has a primary role in directing the 
course of natural regeneration; it 
serves as a storehouse for nutrients 
necessary for tree growth; it influ- 
ences the susceptibility of forest 
stands to fire. 

The author considers the previ- 
ous observations of other workers 
investigating humus formation, and 
diseusses the factors which have a 
bearing on the synthesis of the two 
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biologically distinct types of forest 


humus described nearly three 
quarters of a century ago by P. E 
Miiller Such fae- 
tors include the soil parent mate 


debris 


mull and mor. 
rial, climate, topography, 
and litter, decomposition processes, 
and the populations of flora and 
fauna found in humus layers. The 
author concludes that apparently 
there is no ‘‘acceptable mechanism 
which might be considered respons 
ible for the differential develop 
ment of mull and mor humus.’’ 

It appears, that the 
type of humus which is formed un- 
der any specific set of conditions is 


however, 


governed to a considerable degree 
by certain characteristics of the 
vegetable debris. These character- 
istics are described in the results of 
a five-year study concerned with 
the properties of humus. The au 
thor sets forth the proposition that 
a primary differential 
mull and mor formation is the sta 
bilization of proteins in the dead 
leaf brought about by tannin-like 
These stabilized 


cause of 


compounds. pro 
teins occur in the mesophyll tissues 
and, in the 


species, are so extremely resistant 


case of mor-forming 
to biological decomposition that the 
debris accumulates on the soil sur 
face. In addition, the decomposi 
tion of other tissues, not protected 
by the stabilized proteins, may be 
delayed considerably because of a 
lack of nitrogen. 

The same process also oceurs in 
mull-forming vegetable debris but 
the material is not nearly as resis- 
tant to breakdown and decomposes 
readily. Experimental evidence in 
support of this hypothesis is pre 
sented. The 
siderable merit and 
important contribution to the un- 
derstanding of humus layers. Like 
anv biological however, 
differential mull and forma 
tion is extremely complex and re- 
sults from the interaction of a large 
Using the au 
alone, for ex- 


mechanism has con- 


represents an 


process, 


mor 


number of factors. 
thor’s 
ample, it would be difficult to ex 
plain humus development under 
beech which may give rise to mull 


hypothesis 


under some conditions and to mor 
under other conditions. 


This bulletin should be of great 
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interest to all foresters and soil sei- 

entists concerned with humus for- 
mation. 

G. K. Voter 

Yale University 
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Publications of Interest 


100 aids to the 
interpretation of aerial 


A list of more than 
photographs 
has been published by the Lake States 
Forest Experiment Station, under the 
title Photo-Interpretation Aids, Miscel- 
No. 38. The 
have been developed in many parts of 
the United States and Canada. The list 
was assembled by Clarence D. Chase of 
the Station, and Stephen H. Spurr of 
the University of Michigan. 

The list, a revision of one published 
in 1948, is limited to relatively inex- 


laneous Report devices 


pensive items such as area measure 
aids, linear and multiple use 
scales, and parallax devices. It also in- 


ment 


cludes various types of stereoscopes. 
The list provides a brief description of 
each item and its use, and indicates 
where it may be obtained and the price, 
without implying recommendation. 
Copies may be obtained from the 
Lake States Forest Experiment Sta 
tion, St. Paul Campus, University of 
Minnesota, St. Paul 1, Minnesota. 


Forest Resources of the Cumberland 
Lake-F lin Flon Area presents statisties 
of growth and volume on nearly 15,- 
000,000 acres of Saskatchewan forest. 
This is the fourth in a series of inven- 
tory reports by the Forestry Branch, 
Department of Natural 
Province of Saskatchewan. 

Besides the statistical data contained 


Resources, 


Carl A. Schenck (1868-1955) 


46] 


in this report, many interesting facts 
about the history and settlement of the 
area are given. 

Despite the high potential of forest 
products—590 feet of 
saw timber and over 544 million cords 

forest with 


million board 
of pulpwood industries, 
an annual production value of $159, 
000, play but a secondary role to min 
ing. 

Not only is the area commendable 
from the standpoint of forest wealth, 
but also from that of recreation, Cli 
mate, geology, and drainage of the 2 
million-aere area are also well described 
in this attractive inventory booklet 
which the layman, as well as the tech- 
nical forester, should find well worth 
reading. It may free of 
from the Forestry Branch, 
Dept. of Natural Resources, Prince Al- 
bert, Sask. 


be obtained 
charge 


Dr. Carl Alwin Schenck, 87, founder of the Biltmore Forest School, and for 
more than half a century one of the world’s well known foresters, died in May 
in Lindenfels, Germany, after a long illness. 


Born Mareh 25, 1868 at Darmstadt, Germany, Dr. Schenck came to the 
United States in 1895 to take over the management of the woodlands of George 
W. Vanderbilt in North Carolina. 

Among his contributions to American forestry are founding the Biltmore 
Forest School, preparing a set of forestry textbooks (among the first written 
for American students), successfully experimenting in reforestation on the Bilt 


more Estate, and the invention of the “Biltmore Stick,” a familiar measuring 
tool of foresters. 

His memoirs, The Biltmore Story—Recollections of the Beginning of For- 
estry in the United States, were published earlier this year by the Minnesota 
Historical Society for the American Forest History Foundation, and are reviewed 
this For a time the Biltmore Forest School flourished, 
but it began to wane about 1910, and in 1913 Schenck admitted it had failed 
for lack of students. During the nearly 15 years of its life the school graduated 
between 350 and 400 men. 


elsewhere in issue, 


Despite the fact that he spent most of his active professional career in this 
In World War I he served his 
country as a quartermaster officer on the eastern front where he was wounded 
in action, 


country he never became an American citizen. 


During the 1920’s he conducted American and English students of forestry 
on field tours of German and Swiss forests, and subsequently lectured at various 
schools of forestry throughout the United States. In 1927 he and graduates of 
Biltmore tried unsuccessfully to establish a school of lumbering here. 

After World War IT he made two visits to this country. In 1951 he at 
tended a reunion of the alumni of the Biltmore Forest School at Asheville. On 
his second visit in June, 1952, he received the honorary degree of Doetor of 
Forest Science from North Carolina State College. 
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General 
Beyond the Croaa Timbers; the Travels of 
Randolph B Marey, 1812-1887. Sy 
W. E. Hollon, 288 pp. Illus. Univ. of 
Oklahoma Press, Norman, 1955, #4.00, 
Vivat Aid Guide Forest Service, U. 8. De 
partment of Aariculture 7 pp Iilus. 


U. 8 Dept. of Agrie., Washington 25, 
D. C. 1954. 20 eents (Govt. Print. 
Off.). 

In Your Service; the Work of Unele 
Sam's Forest Rangers. 24 pp. Milus 
U. 8. Forest Serv., Washington 25, 
DD C, 1955 U. & Dept. of Agrie 
A. 1. B. No, 136 

Vinnesota’s Wood Pile 18 pp. Illus. 


Office of Tron Range Resources & Re 
habilitation in coop. with Lake States 
Forest Expt. Sta., St. Paul, Minn 


1054, 
Winter Key to Woody Plants. By A. 
Publ by the 


Graves. 33° pp author, 


255 8. Main St., Wallingford, Conn 
1v55. + 4 eents tax 
Farm Forestry 

Christmas Tree Farming. By J. A. Cope 

and F. E. Wineh, Jr. 32 pp. Illus, 


State Univ. of N. Y., College of Agrie., 

Ithaea, 1954. Bul. No. 704 rev 
Flatwoods Farm Woodland Improvement 

Pays. By W. H. D, MeGregor. 11 pp. 


Illus. Florida Coop, Ext. Work in 
Agric. & Home Eeon., Univ. of Fla., 
State Univ, of Fla., and U. 8. Forest 
Serv. 1054, Cir. No. 125, 


Forest Economics 


Keonomic Analysis of Farm Forest Oper 


ating Units. By 8. L. Barraclough and 


EK. M. Gould, Jr. 145 pp. Tables. 
Harvard Forest, Petersham, Mass. 
1955, Bul. No, 26. 50 cents 


Forest Influences 


A Guide to Erosion Reduction on Na 


tional Forest Timber Sale Areas. 78 
pp. Illus. U. 8. Forest Serv., Calif. re 
gion, San Franciseo, 1954, 


Forest Management 


Volume Tables for Timber and 
Their Application in the Lake States 
By 8. R. Gevorkiantz and L. P. Olsen. 


Composite 


Sl pp. U. 8. Dept. of Agrie., Washing 
ton 25, D. C. 1955. Teeh. Bul. No 
1104. 25 eents (Govt, Print. Off.) 


A Preliminary Timber Management Plan 
Ford-Faust-Cheely Property Morgan 


County, Tennessee. By Abler. 11 
pp. Tables. TVA, Norris. 1054 
Volume Tables for Maine. Comp. by 
H. E. Young. 36 pp. Maine Agric 
Expt. Sta., Orono. 1955, Mise. Pub! 


No, 624, 


Current Literature 


Logging and Milling 


An Analysis of Production and Costs in 
High-Lead Yarding. By M. FE. Tennas, 
R. H. Ruth, and C. M. Berntsen. 37 
pp. Pacifie Northwest Forest and 
Range Expt. Sta., Portland, Ore. 1955. 
Research Paper 11. Mimeog. 

Oregon Maple Log and Lumber Grading. 
By A. C. Wollin and J. R. Pfeiffer. 7 
pp. Tables, charts. Oregon Forest Prod 
ucts Lab., Corvallis. 1955. Rept. No 
G4. Mimeog. 

Size, Volume, and Weight of Pine Slabs 
and Edainagsa in the South Carolina 
Piedmont. By A. 8. Todd and W. C. 
Anderson. 21 pp. Southeastern Forest 


Expt. Sta., Asheville, N. C. 1955. Sta 
tion Paper No. 49. Mimeog. 
Protection 
Chestnut Weevila; How to Control Them. 
8 p. folder. Illus, U. 8. Dept. of Agric., 
Washington 25, D. C. 1955. Leaflet 


No. 384 
Forest Entomology in Hawaii. By 
Swezey 


5 cents. 
O. H. 


266 pp. Illus. Bernice P. Bish 


op Museum in collab. with Hawaiian 
Bot. Soc. and Hawaiian Ent. Soe., 
Honolulu, Hawaii. 1954. #4.00. 
Forest Insect Conditions in California 
1954. 12 pp. Illus. Calif. Forest Pest 
Control Action Council, Sacramento. 
1955 
Forest Plantation Protection Agqains 


and Insect Pests. By J. 8. 
10 pp. FAO Forestry Develop 
ment Paper No, 3. 1954. 50 cents 
1 Summary of Current Forest Pest Prob 
Vew York State 1954-55. 
. by the Committee on Insects 
and Diseases, SAF New York Section. 
1955. Ext. Dept., State Univ. of N. Y. 
Coll. of Forestry, Syracuse 10 


Diseases 


soy 


lema for 
Comp 


Mimeog. 


Range Management 
Effects of 


Some Cultural Practices on 


Grass Production at Mandan, North 
Dakota, By J. L. MeWilliams. 28 pp. 
Illus Supt. of Documents, U. 8. Govt. 
Print. Off., Washington 25, D.C. U.S 
Dept. Agric. Tech. Bul, No, 1097. Jan. 
1955 15 cents 

Livestock and Range Research in Mon 
tana, 253 pp. Illus. Montana Agric. 
Expt. Sta., Bozeman, Cir. No. 206, 
Oct. 1954 

Nutritive Value of Winter Range Plants 
in the Great Basin. By C. W. Cook 
and others. 56 pp. Illus. Utah Agric. 
Expt. Sta., Logan. Bul. No. 372. Sept. 


1954, 

Range Reseeding in the Ponderosa Pine 
Zone in Colorado, By A. C. Hull and 
W. M. Johnson. 40 pp. Illus. Supt. of 
Documents, U. 8. Govt. Print. Off., 
Washington D. U. &. Dept. 
Agric. Cir. No, 953. Feb, 1955. 20 
cents 


Root-growth 


Defoliation of Grass. 


Compiled by Mantua Meeuia, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Frances Fuicx, Library, U. 8. Department of Agriculture 


Stoppage 


Resulting 


By F. J. 


Jrom 


Crider. 


23 pp. Illus. Supt. of Documents, U. 8. 


Govt. Print. Off., Washington 


25. D. C 


U. 8. Dept. Agric. Tech. Bul. No. 1102 


Feb. 


1955. 


Factors 


15 cents. 


Influencing Height 


Silviculture 


Growth of 


Planted Yellow-Poplar in Southwestern 


Michigan. 


By R. D. Shipman and V. 


J. Rudolph. 44 pp. Michigan State Col 
lege, Agrie. Expt. Sta., East Lansing. 


1954. Tech. 


Pacifie 
Expt. Sta., 


The 
lypts. 
Timber 
No. 65. 


Natural 
115 


Thinning in Red and White 


Sul, 
A 4Yevear Record of Sitka Spruce 
Western Hemlock 
Ruth and C. M. 
Northwest 
Portland, 
search Paper No. 12 


Occurrence 
pp 
Bur., 


No. 


Australia 
Canberra, 


242. 
and 
Seed Fall. by R. H. 
jerntsen, 13 pp. Illus. 
Forest & Range 


Ore. 1955. Re 
Mimeog. 
of the Eueca 


Forestry & 
1953. Leaflet 


Pine Stands 


at Petawawa Forest Experiment Sta 


tion. 


By L. 


A. Smithers. 52 pp. 


Illus, 


Canada Forestry Branch, Ottawa. 1954 


Silv. Res, 


Note No. 


105. 


Wildlife Management 


List of North 


mals, 
Kellogg. 


American 
By G. 8. Miller and Remington 


954 pp. U. S. National Mu 


seum, Washington 2: 


No, 205. 


$3.50 


(Govt. 


Recent Mam 


D. C. 1955. Bul. 
Print. Off.). 


Wood Technology and Utilization 


Timber Leaflet 
Dept. 
Utilization 
Box No 


Forest 
tions) 
Dept., P. O. 
Uganda. 

Use 
Certain 
Hardwoods 


Chidester and 


bles. U 
son. Wis. 
Mimeog. 


The Use of Forest Produce in 
in England and 


26 


River Defence 


By J. R. 
Britain Forestry 
1954. Forest 
(H, 


Aaron. 


\ 0, 


23. By 


Uganda 


(Tree & timber deserip 


of Bleached Cold Soda 
Mixtures 


Branch, 


of 


Forest 
1752, Kampala, 
Pulps from 
Latin-American 


Newsprint 3y G. H. 


K. J 


1954 


Record 
M. Sta. Off.). 


Brown 
. 8. Forest Products Lab., Madi 
Rept. 


Commission, 


& pp. Ta 


No. 


20138 


and 
Wales 
Great 


Sea 


pp. Illus. 
London 
No, 29. 1s.6d 


Variations in Fibril Angles in Slash Pine. 


By C. H. Hiller. 4 pp. Illus. U. 
est Products Lab., Madison, Wis 
Rept. No. 2003. 
Vom Wunder des Holzes. 


S. For 
1954 


Mimeog. 


By F. U. 


Gass 


and Agnete Baum. 93 pp. Illus. Kleine 
Verlags Gesellschaft, 


many. 1954. 


£10.00, 


Stuttgart, Ger 


Society Affairs 


Officers and Council 
1954-1955 


E. L. Demmon, President DeWrrr Newson, Vice President 
Southeastern Forest Experiment Station Department of Natural Resources 
Federal Building State Building 1 

Asheville, N. C. Sacramento, Calif. 


Henry CLerrer, Executive Secretary 
Mills Building, 17th Street at Penn 

sylvania Avenue, N. W. 
Washington 6, D. ©, 


Josern 8. ILLick 

State University of New York 
College of Forestry 

Syracuse 10, N. Y. 


STANLEY G. FONTANNA 
School of Natural Resources 
University of Michigan 

Ann Arbor, Mich. 


J. BRown 
Woodlands Department 
Kimberly-Clark Corporation 
Neenah, Wis. 

J. Herpert STrone 
U. 8. Forest Service 
729 N.E. Oregon St. 
Portland 8, Ore. 


Percy D. HANSON 
U. S. Forest Service 
Federal Building 
Missoula, Mont. 


C. 
Florida Forest Service 
Tallahassee, Fila. 


Rururorp H, WresTveLp 
Department of Forestry 
University of Missouri 
Columbia, Mo. 


D. B. DeMERITT 
Dead River Company 
6 State Street 
Bangor, Me. 


Epwin F. Heacox 
Weyerhaeuser Timber Company 
Tacoma 1, Wash. 


ScHOOL Box Score 
1955 MEMBERSHIP 


Student applications received 


SECTION Box SCORE 
1955 MEMBERSHIP 


Applications received! 
June Eligibles! Total 


School 1955 1955 1955 


June ‘Total Total 
Section 1955 1954 1955 Alabama Polytechnic Institute 0 ‘ 1s 
University of California 0 ‘ 16 
Colorado A & M College 0 
Duke University 0 
University of Florida 0 
University of Georgia 0 


Allegheny 
Appalachian 
Central Rocky Mountain 


entral States University of Idaho 0 


lowa State College 3 
Louisiana Polytechnic Institute 0 


Columbia River 
Gulf States 


Inland Empire 
Intermountain 
Kentucky-Tennessee 
New England 

New York 

Northern California 
Northern Rocky Mountain 
Ozark 

Puget Sound 
Southeastern 

Southern California 
Southwestern 
Upper-Mississippi Valley 
Washington 
Wisconsin-Michigan 


Totals { 885 


1Student, Junior, Affiliate, Associate 


grades only. 


663 


(Initial) 


Louisiana State University 5 

University of Maine | 

University of Massachusetts 

Michigan State College 

University of Michigan 

University of Minnesota 

University of Missouri 

Montana State University 

State University of New York 

North Carolina State College 

Oregon State College 

Pennsylvania State University 

Purdue University 

Utah State Agricultural College 

University of Washington 31 
West Virginia University 2 2 9 
Yale University 2 17 


Totals 27 1,328 128 


'includes Juniors and Seniors who will be eligible 
for Junior Membership upon graduation and Gradu 
ate students in approved curricula who are not yet 
eligible for Junior Membership. 


! 
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The President’s Column 


Why is so much 
forest land in 
America still in- 
adequately pro 
tected from fire? 
Most of what’s 
been done in eop- 
ing with forest 
fires in the United 
States has been 


under the diree- 
EK. L. Demmon tion of our for- 
estry profession. But we haven't ae 
complished enough, nowhere near 
enough; actually we have failed in 
many aspects of fire protection. 

I recently made a trip through parts 
of the Southeast and was appalled at 
the extensive damage caused by fires 
during the past few months. Of course, 
this was an unusually dry spring, and 
fires burned a larger area than usual. 
in fact, one single fire in eastern North 
Carolina burned about 175,000 acres 
before it could be controlled. I doubt 
whether there has ever been recorded 
such a large fire in North Carolina, at 
least in modern times. And the evi 
dence indicates that this and most fires 
in the Southeast this spring have been 
deliberately set. 

One of the cardinal tenets of good 
forestry, as taught in all professional 
schools of forestry, has been the neces 
sity of adequately protecting forest 
lands from fire. Over the years great 
progress has been made in extending 
protection to unprotected areas, in im- 
proving fire-fighting techniques, in fire 
prevention eampaigns. Roadside signs, 
television, radio, and Smokey Bear 
have all cautioned the public to be care- 
ful with fire and to keep forests green. 

Yet with all these efforts, there are 
still some 50 million acres of commer- 
cial forest land in this country without 
organized fire protection, and many 
more millions of acres receive only par- 
tial protection. Expenditures for for- 
est fire protection by all publie and 
private agencies now total about $70 
million annually, whereas the cost of 
getting the entire protection job done 
is estimated at close to $100 million. 

It’s a grave situation, this continuing 
multitude of fires each year. Let’s 
grant that complete fire exclusion can 
never be attained. We also reeognize 
that our system of reporting fires has 
improved. Even so, there has been 
little reduction in the actual number of 
fires reported each year for the last 25 
years. And most fires, particularly in 


the eastern part of the country, are 
caused by human negligence or actual 
incendiarism ! 

Why is it that our prevention efforts 
do not seem to be reaching the people 
responsible for most of these fires? 
Here is a real challenge to the forestry 
profession! 

Many people have studied and spec 
ulated concerning publie psychology 
and fires. Maybe we have not yet real 
ly touched the public mind regarding 
forest fire. Maybe there are better 
ways of translating the fire-prevention 
message into action. We are touching 
here on some very big and important 
matters that need additional study. 


What has fire research been doing 
all this time? It is agreed that research 
has made great progress in adding to 
our knowledge of fire, methods of pre- 
dicting fire danger, effects of fire, and 
methods of control as well as the pre- 
seribed use of fire. But research has 
been inadequately financed to do the 
job needed, A group of Society mem- 
bers recognized this at our annual 
meeting in Colorado Springs, Colo- 
rado, in October 1953. (Jour. For- 
estry, Nev. ’53, Vol. 51, No. 11, pp. 
842-43.) Annual expenditures for fire 
research by all agencies, including 
equipment development, come to about 
$420,000 according to the recent re- 
search study made by the Society. This 
represents less than 1 percent of eur- 
rent fire protection expenditures and 
less than 1 percent of current fire 
losses. We have failed to obtain the es- 
sential funds needed for fire research 
as well as for fire protection. 

What more can we as a profession 
do to redeem our responsibilities in so 
far as protecting American forests 
from fire is concerned? Primarily, we 
must somehow get across to the Amer- 
ican public the fact that protecting the 
country’s forests from fire is still a 
major problem and everyone’s respons- 
ibility. Publie laws relating to care- 
lessness with fire and ineendiarism 
must be strengthened and more strictly 
enforced. More adequate fire research 
must be provided, including the de- 
velopment of more effective and effi- 
cient fire-fighting equipment. Use of 
aireraft for spotting and control work 
should be expanded. Studies of human 
psychology and fire should be made. 
Every forester should put on a public 
relations campaign in his own neigh- 
borhood to reduce carelessness with fire 
and incendiarism. 

Let us admit that we have failed to 
meet the goal of adequate forest fire 
protection in this country and work 
toward it as a major professional re- 
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sponsibility. We seem to have become 
complacent about fire losses. Let’s all 
get on ‘the ball and everyone of us do 
his best to improve the protection of 
our forests from fire. 
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Annual Meeting 
Society of 
American Foresters 
Portland, Oregon 
October 16-19 


The fifty-fifth annual meeting of the 
Society of American Foresters will be 
held in Portland, Oregon, October 16- 
19. Headquarters will be the Multno- 
mah Hotel. 

The theme of the meeting is “Con- 
verting the Old Growth Forest.” 

The following information should 
enable members to make advance plans 
and to request room reservations. Ad 
ditional information about the pro- 
gram will appear in subsequent issues 
of the JourNAL. 


Schedule of Events 


It is suggested that those expecting 
to attend the meeting arrive in Port- 
land on Sunday, October 16, or not 
later than the morning of Monday, Oc- 
tober 17. The open meetings start on 
Monday morning. 

As shown by the following schedule 
of events, numerous meetings and tech- 
nical sessions have been arranged to 
provide attractions for a diversity of 
interests. The August issue will con- 
tain the complete program of topies 
and speakers. 

Optional,,postmeeting field trips will 
be scheduled for Thursday, October 20, 
and for Friday, October 21. Details 
about these trips will be announced 
later. 

Special events are being planned for 
the ladies, and will be announced in 
later issues of the JourNAL. 


Saturday, October 15 
Council of Forestry School Exeecu- 
tives: morning and afternoon. 


Sunday, October 16 
S.A.F. Council meeting: morning 
and afternoon. 
Committee on Acerediting: after 
noon, 
Editorial Board, Jovrnat or For- 
ESTRY: evening. 


| 
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Joint meeting of Council and Seetion 
officers: evening. 

Association of Consulting Foresters : 
evening. 


Monday, October 17 


Opening General Session: morning. 

Society Affairs Session: afternoon. 

Division of Private Forestry: eve 
ning. 

Division of Education: evening. 

Division of Publie Relations: eve- 
ning. 


Tuesday, October 18 

Division of Silviculture: morning 
and afternoon. 

Division of Range Management: 
morning. 

Division of Forest Recreation : morn- 
ing. 

Division of Forest Products: after- 
noon, 

Division of Forest-Wildlife Manage- 
ment: afternoon. 

Social evening with Columbia River 
Section and Puget Sound Seetion as 


hosts. 


Wednesday, October 19 


Division of Forest Management: 
morning and evening. 

Division of Economies and Policy: 
morning. 

Division of Watershed Management: 
afternoon. 

The annual Society Dinner: evening. 


October 20 and 21 
Field Trips. 


Hotel Reservations 
The Multnomah Hotel will be the 


headquarters hotel where most sched- 
uled events will be held. Although the 
Multnomah contains 600 rooms, it will 
not be able to accommodate all those 
in attendance, hence other hotels are 
cooperating. 

A special 8.A.F. Housing Commit 
tee has been set up for the meeting, 
and all requests for room reservations 
should be addressed to this committee, 
as follows: 

Housing Committee, Society of 
American Foresters; ¢/o Portland 
Chamber of Commerce; 824 8S. W. 
Fifth Avenue; Portland 4, Oregon. 

The reservation coupon printed here 
with may be used. Subscribers who 
do not wish to eut the coupon from 
their JouRNALS may request reserva 
tions simply by providing the Housing 
Committee with all the information 
requested on the coupon. 

Each reservation request should in- 


dicate first choice, second choice, and 
third choice hotels. As usual, single 
rooms may be searee, hence when pos- 
sible twin-bed rooms should be used. 

There follows a list of cooperating 
hotels and their rates. All quoted rates 
are with bath unless otherwise noted, 
Some hotels have rooms with connect- 
ing baths at lower rates. 

Hotels 

Multnomah Hotel, S.W. Fourth Ave 
nue and Pine Street. Single rooms, $6 
to $8; double, $8 to $13; twin beds, $9 
to $13. Sets of twin-bed rooms and 
double rooms connecting, for four peo 
ple, $15 to $16. Suites available. 

Benson Hotel, S. W. Broadway at 
Oak Street. (Four blocks from the 
Multnomah.) Single, $6 to $10; double, 
$8 to $15; twin beds. $11.50 to $15. 

Imperial Hotel, 8. W. Broadway at 
Stark Street. (Five blocks from the 
Multnomah.) Single, $4 to $6; double, 
#6 to $8; twin beds, $7 to $9. 


Portland, Oregon. 


824 8S. W. Fifth Avenue, 
Portland 4, Oregon. 


First Choice Hotel 
Second Choice Hotel 
Third Choice Hotel 


“a.m, 


arrival on October , 
p 


Single room with bath. 


My name: 
Street address: 
City, zone, state: 


SOCIETY OF AMERICAN FORESTERS 
ANNUAL MEETING 


Housing Committee, Society of American Foresters, 
c/o Portland Chamber of Commerce, 


Please make a reservation for the following room accommodations for 


Departure date, October 


I understand that accommodations will be provided at the daily rate 
specified, if available; otherwise the next nearest rate will apply. 
Rate, $ 
Double-bed room with bath. Rate, $ 
Twin-bed room with bath, Rate, $ 
Suite (parlor, twin-bed room, and bath). Rate, $ 


Other. (Specify accommodations desired.) 


The above room accommodations are requested for the following persons, 


in addition to myself. (Print or typewrite names and addresses legibly.) 
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Congress Hotel, 8. W. Sixth Avenue 
und Main Street. (Ten bloeks from the 
Multnomah.) Single, $5.50 to $7; dou 
ble, $6 to $8; twin beds, $7.50 to $8.50. 

New Heathman Hotel, 712 8S. W. 
Salmon Street. (Eleven blocks from 
the Multnomah.) Single, $6.50; double, 
$8; twin beds, $8.50. 

In addition to the foregoing hotels, 
there are other smaller hotels within 
the downtown area. The Housing Com 
mittee will supply a list of these hotels 
with their addresses for those who re 
quest it. 

Motels and motor courts are avail 
able outside the downtown area, Their 
rates for single rooms with bath are 
from $5.50 up; doubles are $6.50 and 
up. The Housing Committee will make 
motel reservations, or will furnish 
members with a list of motels for those 
who may wish to request their own 
reservations. 


(Continued on page 466) 
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Meeting Committees 
The general chairman for the meet 
ing is J. Herbert Stone, U. 8. Forest 
Service, 729 N. EB. Oregon Street, Port 
land 8, Ore. 
Assisting him are the following com 
mittees and their personnel. 


Program Committee 
The chairman of the Program Com 
mittee ia W. F. MeCulloch, School of 
Forestry, Oregon State College, Cor- 
vallis, Ore. The 
K. G. Fensom, Roger Guernsey, Clare 
Hlendee, and A. J. Sandoz. 


other members are 


Arrangements Committee 
The chairman of the Committee on 
Clarence Richen, 
Crown Zellerbach Corp., 1400 Public 
Service Building, Portland, Ore. 


Arrangements is 


Assisting him is Laurence C. Jolley, 
U.S. Forest Service, 729 N. EB. Oregon 
Street, Portland 8, Ore. 

Heading up special task committees 
are the 


following individuals: 


Information and Publicity, Albert 
Arnat. 

Hotel Reservations and 
Howard Roberts. 

Registration and Welcome, Martin 
L. Syverson, 

Krhibits, Arthur K. Roberts 

Field Trips, Nels Jeffers. 

Ladies Entertainment, Mrs. Stuart 
Moir. 

Meeting and Conference Roomea, 


(hwen Cramer 


Annual Dinner Arrangements, Paul 
Vanee. 

Projection and Amplifying Equip 
ment, Clyde Stratton, 

“Sergeant-at-Arms,” Louis Alexan 
der, 

Special Assignments, Robert D, Hos 


tetter, 


BRE 


Dues Deadline June 30 


June 30 is the deadline for the pay 
Members 
whose dues are not paid by this date 


ment of 1955 Society dues. 
will be in bad standing and will be 
ineligible to vote, receive the Society 
publications, or be a candidate for 
office until their dues are paid. In 
cases of financial stringeney the Coun 
cil may upon request extend the period 
current dues 


during which 


paid, 


may be 


Prompt payment is mutually advan 
tageous since it helps the Society in 
budgeting income and expense and as 
sures delivery of Society publications 
to members. 


Fourth Call for Fellow 
Nominations 

All Members (formerly Senior Mem- 
bers) and Fellows of the Society are 
hereby advised that nominations for 
the grade of Fellow are now open. 
The election of Fellows will be held at 
the time of the Society’s regular bien- 
nial election, December 3, 1955. 

As defined by the Constitution (Ar- 
ticle III, Section 6), “Fellows shall be 
foresters of outstanding achievement 
as leaders in responsible directive or 
distinctive individual work of a fruit- 
ful character. They shall be elected 
from the Members and shall be engaged 
in forestry work at the time of their 
election.” 


Nominations by Petition 
The procedure for placing Members 
in nomination for the grade of Fellow 
is by petition. The Society has no 
printed form for this purpose; the 
petition may be typewritten thus: 
We, the undersigned Members and 
Fellows of the Society of American 
Foresters, hereby nominate 


for election to the grade of Fellow in 
1955, 


Remember these simple rules: 

1. A petition may not name more 
than one candidate. 

2. It must be signed by 25 Mem- 
bers or Fellows in good standing. 

3. It should be accompanied by a 
factual, not eulogistic, biographical 
sketch of at least 200 words giving an 
account of the nominee’s professional 
career and accomplishments. 

1. It must be received in the execu- 
tive office of the Society in Washing- 
ton, D. C., not later than October 1, 
1955. 

The executive employees of the So- 
ciety cannot be responsible for ob- 
taining signatures on partially com- 
pleted petitions or on petitions incom- 
plete by reason of unacceptable signa- 
tures (that is, signatures of other than 
Members and Fellows in good stand- 
ing). 


Nominations Received 

Up to the time of going to press, the 
following nominations had been re- 
ceived, 

Samuel B. Detwiler, Boulder, Colo. 

James F, Dubuar, Wanakena, N.Y. 

Stanley G. Fontanna, Ann Arbor, 
Mich. 

J. Alfred Hall, Madison, Wis. 

Frank H. Kaufert, St. Paul, Minn. 

F. P. Keen, Berkeley, Calif. 


Election Procedure 


Fellows are not elected by the mem- 
bership at large, but by a board of 
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electors which consists of all present 
Fellows and the present Council. (A 
Council member who is also a Fellow 
has but one vote.) 

The system is deseribed in Article 
IV, Section 4 of the Constitution. To 
win election a candidate must receive 
an affirmative vote of not less than 
one-half the total votes cast. 


Significance of the Grade 


The highest membership distinction 
that can be conferred by the Society, 
this grade is awarded in recognition 
of outstanding achievement. Fellows 
do not pay increased dues; their dues 
are the same as those of Members. 

Since the Society was founded in 
1900, there have been 100 Fellows 
elected. At the present time the num- 
ber of living Fellows is 69. 

Since the last election in December 
1953, two Fellows have died: Elers 
Koch and E. A. Sterling. 


List of Fellows 


The eurrent roster of Fellows fol- 
lows. The state in which each Fellow 
is domiciled and the year of his elee- 
tion are shown after his name. 

Allen, Shirley W. Michigan. 1948. 
Baker, Frederick 8. California. 1949. 
Besley, Fred W. Maryland. 1940. 
Brundage, Frederick H. Oregon. 
Butler, Ovid. Maryland. 1940. 
Carter, E. E. District of Columbia. 1942. 
Chapman, Herman H. Connecticut. 1922. 
Clapp, Earle H. District of Columbia. 

1930. 

Clepper, Henry E. Virginia. 1949. 
Coffman, John D. California. 1946. 
Cox, William T. Minnesota. 1953. 
Curran, Hugh. Venezuela. 1951. 
Damtoft, Walter J. North Carolina. 1951. 
Dana, Samuel T. Michigan. 1935. 
Demmon, Elwood L. North Carolina. 1951. 
Drake, George L. Washington. 1953. 
Eldredge, Inman F. Louisiana. 1942. 
Evans, Charles F. Georgia. 1949. 
Evenden, J. C. Idaho. 1953. 

Ferguson, J. A. Pennsylvania. 1949. 
Fischer, Arthur F. California. 1940. 
Fritz, Emanuel. California. 1951. 
Frothingham, E. H. California. 1942. 
Garratt, George A. Connecticut. 1953. 
Gill, Tom. Distriet of Columbia. 1948. 
Granger, Christopher M. Maryland. 1946. 
Greeley, William B. Washington. 1918. 
Guise, Cedric H. New York. 1951. 
Guthrie, John D. Virginia. 1942. 
Hall, William L. Arkansas. 1940. 
Hartley, Carl P. Maryland. 1949. 
Hawes, Austin F. Connecticut. 1939. 
Hawley, Ralph C. Connecticut. 1942. 
Heintzleman, B. Frank. Alaska. 1951. 
Holmes, J. 8. North Carolina. 1939. 
Hosmer, Ralph 8. New York. 1932. 
Hunt, George M. Wisconsin. 1951. 
[llick, Joseph 8. New York. 1946. 
Isaac, Leo A. Oregon. 1953. 

Jeffers, Dwight 8. Oregon. 1948. 
Kelley, E. W. California. 1949. 
Kellogg, Royal 8. Florida. 1949. 
Kinney, Jay P. New York. 1942. 


1949. 
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Kittredge, Joseph. California. 1953. 

Korstian, Clarence F. North Carolina. 
1942. 

Krueger, Myron E. California. 1951. 

Lowdermilk, Walter C. California. 1948. 

MacDonald, G. B. Iowa. 1944. 

Marsh, Raymond E. District of Columbia. 
1948. 

Martin, Clyde 8S. Washington. 

Mason, David T. Oregon. 1948. 

MeArdle, Richard E. District of Colum- 
bia. 1953. 

Metealf, Woodbridge. California. 

Morrell, Fred W. Virginia. 1951. 

Mulford, Walter. California. 1939. 

Munger, Thornton T. Oregon. 1946. 

Munns, Edward N. California. 1949. 

Preston, John F. District of Columbia. 
1948. 

Price, Jay H. Arizona. 1951. 

Schmitz, Henry. Washington. 1940. 

Shirley, Hardy L. New York. 1951. 

Show, S. B. California. 1948. 

Siecke, E. O. Texas. 1946. 

Sparhawk, William N. New Hampshire. 
1946. 

Watts, Lyle F. Oregon. 

Winslow, C. P. Washington. 1942. 

Wirt, George H. Pennsylvania. 1948. 

Ziegler, E. A. Pennsylvania. 1949. 

Zon, Raphael. Minnesota. 1918. 
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Fourth Call for Council 
Nominations 


1948. 


1953. 


1946. 


The regular biennial election will be 
held December 3, 1955. A president, 
vice president, and nine other members 
of the Council will be elected for the 
two-year term 1956-1957. 

The present Council is listed in the 
box on page 463. Any or all of these 
incumbents may be renominated, pro- 
vided they accept the nomination in 
writing. 

President Demmon has announced 
that he will not be a candidate for 
reelection. 

Membership on the Council is re- 
stricted by the Constitution to Mem- 
bers (formerly Senior Members) and 
Fellows. Any Member or Fellow is 
eligible to hold office who is in good 
standing and who accepts the nomina- 
tion in writing and declares his willing- 
ness to serve if elected. 

Each voter will have an opportunity 
to ballot on all candidates for office. 
Council members are elected in ac- 
cordance with the system of propor- 
tional representation. The procedure 
will be explained in a later issue of the 
JouRNAL. It is the system by which the 
Society has been electing Council mem- 
bers for over two decades. Candidates 
for the office of president are voted on 
separately; the candidate who receives 
the highest vote is declared elected 
president, and the candidate who re- 
ceives the next highest vote is declared 
elected vice president. 


How Nominations Are Made 
The Constitution (Article VIII, See- 


tion 2) states the conditions under 
which nominations are made by peti- 
tion. 

1. Each petition shall name but one 
candidate. 

2. All candidates must be eligible 
to hold elective office. 

3. A petition shall bear the signa- 
tures of at least ten voting members 
who at the time of signing the petition 
are eligible to vote in the coming elec- 
tion. (Eligible voting members are 
Junior Members, Members, and Fel- 
lows in good standing.) 

4. A voting member may not sign 
more than one nominating petition for 
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President or more than one nominating 
petition for a member of the Council. 
That is, he may sign two, but no more, 
5. Petitions must be in the Society 
office by October 1, 1955. 

The Society has no special form for 
submitting nominating petitions. They 
may be written as follows: 

We, the undersigned voting members 
of the Society of American Foresters, 
hereby nominate John Doe, a Member 
(or Fellow) for the office of president 
(or member of the Council) for the 
two-year term 1956-1957. 

All nominating petitions should be 
sent promptly to the Society office. 
The executive seeretary will gladly pro 
vide information about nominating or 
election procedure, 


(Continued on 


QUARTs COST LESS 


page 


1 GALLON, 


when you MARK TREES 
The NELSON WAY! 


IT’S TRUE—Using Nelson's three way time and 
money saver—Paint you don’t have to stir— 
Packed in quart cans which screw directly to the 
NEL-SPOT gun with reversible nozzle that cleans 
itself—4 quarts of Nelson tree marking paint cost 
less than the cheapest paint you can buy by the 


HERE’S WHY — 


1, YOU USE LESS PAINT—You get many more marks per gallon 
of paint. Foresters report they use from 40 to 50 per cent less 
Nelson paint than other paints they previously used. 


. YOU SAVE TIME WITH NELSON QUARTS—No mixing, 


stirring, straining, transferring or spilling of paint. 
cleaning of guns and equipment. 
guns and trying to make cheap paints work. 


No nightly 
No waste time unplugging 
Foresters report 


saving of from 10 to 30 per cent of their work day. 


. YOUR MARKS ENDURE—Trees 


marked with Nelson tree 


marking peint stay marked—eliminating costly re-marking. 
Nelson paint stays on the surface leaving bright and durable 
marks which remain visible for years. Can also be used for 


boundaries. 


Yes—IT’S TRUE that 4 Nelson quarts are more economical than the cheapest 
paints you can buy by the gallon. Quality in paint as in other things—not only 
pays for itself but saves—-because—you use less and you save time, the most 
important factor costwise. Prove this for yourself—Send your order today or 
write for free bulletin and prices, Dept. JF-24. 


THE NELSON COMPANY tron mountain, mich 
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For the 
Control of 
HARDWOODS & 


MIXED BRUSH in 
Conifer Stands 


The latest technological devel- 
opment in the use of modern, 
broad spectrum herbicides is 
contained in our current STA- 
TION PAPER 19. You are in- 
vited to write for your free 
copy. 

Thompson’s STATION PAPER 
19 reports on four years of lab- 
oratory and field research of 
unduplicated magnitude. It 
covers accurate, important data 
on both foliage and basal spray 
techniques, comparative kills 
by various esters and provides 
criteria for evaluating costs. 


Research Department 
THOMPSON CHEMICALS CORP. 


3032 Locust Street, St. Louis 3, Mo. 


We will also be pleased to provide 
information on specific problems 


please write to: 


METEOROLOGICAL SERVICE 


Weather Modification 
Instruments 
R. Kirkpatrick 
1805 N.E. 141st Ave. 
Portiand 20, Ore. 


Fire Danger Rating 
Forecasts and Advisories 
j. “Ben” Metin 

2806 32nd Ave., 5. 
Seattle 44, Wash. 


Nominations Received 


Up to the time of going to press, 
the following nominations had been re- 
ceived, 

For President: DeWitt Nelson, Sae- 
ramento, Calif. (Vice president, 1954 
1955.) 

For the Council: B. BE. Allen, Savan 
nah, Ga.; N. T. Barron, Franklin, Va.; 
C. H. Coulter, Tallahassee, Fla. (Coun 
cil member, 1954-1955); 8S. G. Fon 
Ann Arbor, Mich. (Council 

1954-1955); F. 
Tacoma, Wash. (Council 
1954-1955): W. P. House, Chesham, 
N.H.; H. J. Vaux, Berkeley, Calif. 

There must be at least two can- 
didates for the office of president, and 
at least nine eandidates for member- 
ship on the Couneil. However, the 
Nominating Committee has announced 
that it will make no nominations of its 
own unless the voting membership fails 
to make the required minimum number 
of nominations by petition. Voting 
members should accordingly get busy 
and make their own nominations. 

R. Bonn, Chairman, 
Nominating Committee. 


tanna, 


member, Heavox, 


member, 


Forestry Handbook 
Scheduled for September 
Appearance 


A meeting was held on April 5 be- 
tween Society representatives and offi- 


cials of The Ronald Press Company, 
New York, relative to the publisher's 
final plans for appearance of the For- 
Littlefield, 
Editorial Committee 


Handbook. E. W. 
the 


estry 
chairman of 


LITTLE BEAVER . 


TREE 
IRDLER 


ond Attachments 


Little Beaver Tree Girdler, cuts 
girdie around tree at walking 
speed. One man will girdle re 
acres per day than several men 
using other methods. 


sired height 


FOR DETAILS 


Brush and Pruning Saw attach- 
ments to take care of any brush 
cutting or pruning job, four foot 
sections may be added to get de- 
Brush saw does 
the work of several men. 


A Post Hole Auger designed for 
one man operation, doing the 
work of heavy equipment diggers, 
holes quickly and easily made in 
any soil type. Wood auger may 
be attached for wood drilling. 


YOUR DEALER OR WRITE: 


HAYNES MFG. CO. uvinoston, texas, us. a. 


JOURNAL OF FORESTRY 


for the handbook, and Executive See- 
retary Henry Clepper 
panied by Arthur Meyer, Society editor, 
who has handled details of the book’s 
publication completion in 
manuseript by Editor R. G. Forbes. 
The exhibited 
pages of text, illustrations, and tables, 
and a dummy of the book itself. This 
volume of approximately 1,250 (6 x 9 
inch) pages, 290 illustrations, and 480 
tables, will durable cover of 
flexible material, The 
23 sections will offer a wide range of 
subject matter for all who have a pro- 


were accom- 


since its 


publisher sample 


have a 


water resistant 


fessional or commercial interest in our 
forest lands. The Forestry Handbook 
will be organized to make quickly 
available the faets, data and working 
methods of practical forestry and its 
many related fields. 

This complete reference work will be 
issued in September, 1955, at $15.00, 
and will be made available to colleges 
at a special price for classroom use. 


PLAN Now 
ATTEND ANNUAL MEETING 
Portland, Oregon 
Hotel Multnomah 
October 16-19, 1955 


Membership Applications 
and Advancements 


Proposals for admission, advancement, and 
reinstatements received in the Society office 
during the month of April are listed below 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Council as of July 1, 1955. Commu 
nications from voting members regarding the 
membership eligibility of these persons should 
be received in the Society office prior to that 
date 


Allegheny Section 


Student Grade 
West VIRGINIA UNIVERSITY 
Gabbert, C. L Wells, J. H 
Affiliate Grade 
Lichtenberger, R. 8., Supt., Howard Nursery 
Pa. Game Comm., Howard, Pa 


Appalachian Section 


Junior Grade 


Fast, R. J., Dist. Forester, W. Va. Pu'p & Pa 
per Co., Walterboro, 8. C Pa. State. B.S.F., 
1942 

Vase. G. R Summerville, 8. C Reinstate 
ment 


Member Grade 
Page, R. H., Box 27, Pittsboro, N. C Re 
instatement 
Perry, J. P 
Mexico 


Calle 
(Junior, 


Mexico, DF 


Londres 45, 
1948). 


Central Rocky Mountain Section 


Junior Grade 
Asamus, C. 8., 2571 W. 2nd Ave 
Colorado. Reinstatement 
Fiebelkorn, C., Lake George 
ment, 


Durango, 


Colo, Reinstate 


Central States Section 
Student Grade 
UNIVersiry 
Hmurovich, M. J 


| 

| 


JUNE 1 


Member Grade Gulf States Section Moscow, Idaho; State U. of N. Y., Ph.D, 
Foley, T. A., Yard Supt., T. A. Foley Lbr Student Grade (Mycology & Forest Pathology), 1954 
Co Parris, Purdue, B.S.F.. 1951. LOUISIANA STATE UNIVERSITY 
(Junior, 1951) Allee, R. 8. Varnado, H. W 
Affiliate Grade Dalrymple, R. K. Whatley, C. V Gocticn 
Honchell, V. D., Ohio Div. of Forestry, Athens, Prescott, J. M. Seaton dad Uran STATR AGRICULTURAL COLLBGR 
| Ohio. Reinstatement, — Wheeler, R 
Champagne, E. P., Asst. Dist. Forester, La arends i 


Columbia River Section Forestry Comm., Monroe, La.; L.8.U., B.S.F., Junior Grade 


Student Grade 1950 Hawkes, L. E., 49 W. 2nd N., St. Anthony, ; 
OREGON STATE COLLEGE Larance, C. E., Box 458, Dubach, La.; L.P.1., Idaho, Keinstatement a 
McCredie, W. H Smith, D. H B.S.F., 1955. (Student, 1955) Ketchie, H, L., Forester, U.S.F.8., St. An y, 
Quackenbush, C. E. Zimmerman, N. L Mabry, J. D., 2623 Hazel, Texarkana, Texas thony, Idaho; Utah State, B.S.F., 1997 
Reinstatement Welch, D. 8., Forester, U.S.F.S., Ogden, Utah; 
Anderson, G. W., Forester, U.S.F.S Oakridge: K 4 333 Ww. Hickory Bastrop La U. of Wash. B.S.F., 1948. 
Ore.; U. of Minn., B.S.F., 1952 - _ B 5 F., 19 5 (Student, 1955) Member Grade 
Beatty, R. O., Public Relations Asst., Crown Thompson R., 700 8 Bonner St., R aston toyle, E. P., Dist. Ranger, U.S.F.8., Welling 
} Zellerbach Corp., Portland, Ore.; U. of La.; B8.P., 10S pe (@tudent, 1956 ton, Nevada, (Junior, 1946). 
, Mich., B.S.F., 1945; M.S., 1946 A filiate Grade a Craft, A. D., Forester, Bur. of Land Mgmt., 
Greathouse, T. E., Dist. Forest Ranger, U.S Alexander, P Ww. Area Forester, Gaylord Con Boise, Idaho. (Junior, 1947). 
F.S., Crescent, Ore. Reinstatement tainer Corp., Ww alker La.; Okla. A & M, Fickes, E. M., Ranger, U.8S.F.8., Lowman 
Haglund, H. L., Forester, Bur. of Land Mgmt B.S (Forestry), 1950. , Idaho, (Junior, 1948), 
| Medford, Ore. Reinstatement Arnold, W. A., Asst, _ Forester, A. DeWeese Harris, G. A., Ext. Forester, Utah State Agri 
Hess, J. A Engineer, U.S.F.S., Bend, Ore. Lbr. Co 7 Ine., Kosciusko Miss College, Logan, Utah, (Junior, 10948) 
Mont. State, B.S.F., 1941, ; Davis, O. C., Woodlands Mgr., Gulfport Creo Johannesen, M. M., Ranger, U.S.F.8., MeCall, 
Hiatt, R. M., Forester, U.S.F.G., Sisters, Ore soting Co., Gulfport, Miss, Idaho. (Junior, 1948). 
Purdue, B.S.F., 1950. Maples, W 8 Forester é Pascagoula Hard Lambert, G. A., Dist. Forest Ranger, U.S.F.8., 
j Howard, V. M., Forester, Portland Mfge. Co. wood Co., Perkinston Miss . Vernal, Utah, (Junior, 46R54) 
i Portland, Ore.; U. of Wash., B.S.F.. 1950 Runyon J ( Dist Memt Forester, Miss Peters, J. D., Dist. Forest Ranger, U.S.F.8 
| Simons, L. A., 1447 Kingston, Bend, Ore orestry Comm., Rolling Fork, Miss Okla Ririe, Idaho. (Junior, 1948) 
Reinstatement A & M, B.S., ( Forestry ), 19538 Wright, M. &., Dist. Forest Ranger, U.S.F.S., 
Wahl, J. D., Woodsworker, Weyerhaeuser Tbr Wittenburg, D. F » Asst. Forester, Chicago Tooele, Utah. (Junior, 1947) 
Co., Kelso, Wash Iowa State, B.S.F., 1951 Mill & Lbr. ¢ o., Greenville. Miss.; Ark Affiliate Grade 
A & M, B.S., (Forestry) 1954 Zuberbuhbler, H., Forester, U.S.F.8,, St 
Riley, J. C., Forester, U.S.F.S.. FE , Associate G rade Anthony, Idaho; Wash, State, B.S., (Range 
ster, S., Eugene, Ore Henry, B. W., Officer in Charge. Southern Memt.), 1940. 
U. of B.8.F., 1942; M.F., 1951 Inst. of Forest Genetics, Gulfport, Miss 
(Junior, 1949) W. Va. Univ., J (Botany-Zoolog O26 ” 
Winslow, L. P., Route 1, Philomath, Ore. Re MS 2 (Plant wis Sentuchy Section 
instatement. Ph D (Plant Path.-Pl 1941 Junior Grade 
Affiliate Grade Snyder, FE. B., Geneticist, U.S.F.S., Gulfport, . FP Cle 4 Ky.: W. Va. Uni BSF 
Hebard, K. L., Cruiser, Log-buyer, Sun Studs, Miss.: U. of Wis., Ph.D., (Plant Breeding), ermont, Ky.; 
Ine., Roseburg, Ore. 1950. 1953, 
Hunt, J. C., Forester, Bur. of Land Mgmt., Corresponding Grade by 
Portland, Ore VanBujtenen, J. P., 16 Ball Street. College New England Section 
Jensen, K. W., Forester, Bur. of Land Memt.., Station, Texas; U. of Calif.. M.S., (For Student Grade 
Medford, Ore.; Wash, State, B.S., (For estry), 1953 UNIVERSITY OF MAINE 
estry) 1953 Shaw, P 
Koelle, P. W., Forester, Bur. of Land Memt., Inland Empire Section Junior Grade 
Salem, Ore.: U. of Conn., B.S., (Forestry) Associate Grade Natti, T., Hoyt Rd., Rt. 9, Coneord, N. H 
1951 Gilbertson, R. L., Asst. Prof. U. of Tdaho Reinstatement 


DURABILITY IS OUR BUSINESS 


Making wood serve better and longer becomes a bigger job 
each year. More industries and institutions, more farm and 
home owners are turning to pressure-treatment to obtain the 
same durability in the wood they use as has been obtained by 
railroads and utilities in cross ties and poles for half a century. 


Because nature made wood so good, increased service life 
through pressure-treatment provides even greater utility and 
versatility for the most pupae of all building materials 

Through pressure-treatment with old established preserva 
tives and many newer chemicals, wood not only is protected 
against decay and insect attack but also can be provided with 
fire retardance and greater dimensional stability 

This vital addition of permanence and protection assures 
wood's continued utilization in existing applications and opens 
new horizons to the forest products industry. 


Koppers Company, Inc. 


Wood Preserving Division 
Pittsburgh 19, Pennsylvania 


5 
4 
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Forest Science 
A Quarterly Journal 
of Forestry Research 


You are invited to become a char- 
ter subscriber to Forest Science, 
the new quarterly journal of forestry 
research which made its appearance 
in March 1955. 
$6-—foreign postage 50 cents, Cana- 


Subseription price 


dian 25 cents. 


Forest Science is 
lished by the Society of 


Foresters with the cooperation of 


being pub- 


American 


forest research and educational or- 
ganizations generally. It is designed 
to bring together in a single journal 
of international circulation papers 


of interest to research workers, 


teachers, and administrators and 
will supplement, rather than com- 


pete with, the Journal of Forestry. 


Subscribe now to Forest Science 


Society of American Foresters 
Mills Building 


Washington 6, D. C. 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY INC. 
Baldwin, Georgia 


Johneon, J Dist. Asat., 


New York Section 
Student Grade 
UNIVERSITY OF New York 
Kaulfuss, W. J Schroeder, W 
Morse, P. E 


Morthern California Section 
Junior Grade 
Kineaide, G. P. O. Box 71, Oroville, Calif 
Reinstatement 
Williamson M Db Dist Ranger, U.S.F.8., 
Soda Springs, Calif Pa. State, B.S.F., 
1937 
Affiliate Grade 
Miral'es, Aast State Ranger, Calif 
Div. of Forestry, Porterville, Calif.: Wash 
State, B.S. (Forestry), 1950 


Northern Rocky Mountain Section 

Student Grade 
MONTANA STATE UNIVERSITY 
Wilson, H. J 
Junior Grade 
Crowe K A Lbr Agent Missoula White 
Vine Sash Co., Missoula, Mont Pa. State, 
BSF 1951 


Ozark Section 
Student Grade 
UNIVERSITY OF Missount 
Boeckastiegel, L. L 
Junior Grade 
Brune, KR. R 9535 Miriam 
Reinstatement 
Member Grade 
Lary. G. A., Rt. 6, Box 833, Pine Bluff, Ark 
Keinstatement 


Overland, Mo 


ifiliate Grade 
fiandy, W. V 417 N. Main 
Keinstatement 
Sanders, W Forest Tech International 
Paper Co Malvern Ark.; Ark A & M, 
hs (Forestry), 1951 


Monticello, Ark 


Puget Sound Section 
Student Grade 
Mason, B. J 
Junior Grade 
Andreen, M. D.. 910 W. 64th St Seattle, 
Wash of Wash., B.S.F., 1955. (Student, 
1054) 
Heinrich 
Wash 
1953) 
Holbrook 
, Cle Elum 
Thr 
Granite Falls, Wash Mont 
1952 
Sim, J. R., Forester 
Reinstatement 
Woodcock, R. H., Dist. Ranger, U.S.F.8., Dar 
rington, Wash of Wash., B.S.F., 1939 
ifiliate Grade 
Arneson, A. N.. Woods Foreman, Cascade Lbr 
Co Naches, Wash 
Brigham, N. 0O., Thr. Consultant, Cascade Lbr 
Co., Yakima, Wash 
Eneles, H, J Dist. Forest Ranger, U.S.F.S., 
Darrington, Wash 


4016 Union Bay Lane, Seattle, 
of Wash, B.S.F., 1955. (Student, 


Logging Megr., M. C, Miller 
Wash. Reinstatement 

Mgmt Asst U.8.F.8., 
State, M.F., 


U.8.F.8., Shelton, Wash 


U.S.F.8., Naches 
Wash 

Wimer, C.. Amat 
Yakima 


Logging Supt., Cascade 


Wash 


Southeastern Section 

Junior Grade 

Woodland Conservationist, Soil 
Wrightsville, Ga Reinstate 


Browne, T. H 
Cons, Service 
ment 


mont EFFECTIVE erotecrion 


city 


FOREST 


MODEL 6600 PUMPER—insiently Self-Priming—No walt- 
when seconds count 
PRESSURE—Use one or two herd-hitting streams or 
fre-bienketing fog-spray 
LIGHT WH GHT—tesily corried to source of water or fire 
NEOPRENE IMPELLERS—Pump dirty woter os well as 
cleen weter—esrsure long life 
POW 4-cycle, air-cooled 5 HP engine known 
end serviced werid- wide 


BY-PASS VALVE, SPRING LOADED 
GREASE CUP, NO LOSS OF PRIME, 
PLUS MANY OTHER FEATURES 


WEIGHS ONLY 110 LBS. 


MARINE PRODUCTS COMPANY 


515 LYCASTE AVENUE + DETROIT 14, MICHIGAN 


JOURNAL OF FORESTRY 


Cobb, F. W., Forester, Southeastern Forest 
Expt. Sta Lake City, Fla.; N. C. State, 
B.S.F., 1955. (Student, 1952). 

Lott, J. F.. Memt. Forester, Hardin Lbr. Co., 
Forsyth, Ga.; Univ. of Ga., B.S.F., 1953 
Stuckey, W. N., P. O. Box 428, Bay Minette, 

Ala. Reinstatement 

Wilkins, W. B., P. O. Box 372, 

Ga.: U. of Ga., B.S.F., 1954. 
Member Grade 

Goodrich, H. L., P. O. Box 724, Tallahassee, 

Fla Reinstatement 
Affiliate Grade 

Butler, F. J., Dist. Forester, N 

land Co., Jasper, Ga. 


LaGrange, 


Ga. Timber 


Southwestern Section 
Junior Grade 
Casey, L. J. State Forester, Bur. of Land 
Memt., Albuquerque, N. Mex.; Mont. State 
B.S.F., 1949 
Stricklin, Hl, B., Box 122, Grand Canyon 
Natl. Park, Arizona. Reinstatement. 
4 filiate Grade 
Bates, RK. W., Asst. Dist. Ranger, U.S.F.S., 
Santa Fe. N. Mex Univ. of Idaho, B.S., 
(Range Memt.), 1951 


Upper-Mississippi Valley Section 
Student Grade 
STATE COLLBGR 
Clark, K. D Quade, R. L 
Merriman, M. M 
UNIVERSITY OF MINNESOTA 
Davidson, R, R, Weissling, J. A 
Jaquith, P. 
Junior Grade 
Barrington, J. C tox 78, Ames, Iowa: Iowa 
State, B.S.F., 1955 (Student, 1953) 
Ford, R. P., Grad. Asst lowa State 
lowa; lowa State, B.S.F 1953 
Hunt, R. L., 787 Pammel Court, Ames, Iowa: 
lowa State, B.S.F 1955. (Student, 1955). 
Johnson 891 Pammel Court Ames 
lowa; lowa State, B.S.F., i955. (Student, 
1054) 

Koenigs, J., Box 1107, St. Paul, Minn.: Univ. 
of Minn., B.S.F., 1954. (Student, 1953). 
Johnson H, C., 207 Stanton Ave Ames, 
lowa; Iowa State, B.S.F., 1955. (Student, 

1954). 
Schernick, J. L., Box 104, Clintonville, Wis.; 
of Minn., B.S.F., 1955. (Student, 


Ames, 


Sheppard, J. E.. 2137 Hoyt Ave. W., St 
Paul, Minn.: Univ. of Minn., B.S.F., 1955 
(Student, 1953) 


Wisconsin-Michigan Section 
Student Grade 
UNIVERSITY OF MICHIGAN 
Caddis, A, J 
Junior Grade 

Cromell, W. H., Box 327, Munising, Mich.; 
Mich State, B.S.F.. 1955. (Student, 1952) 

Ellis. G. R.. 202 W. Cedar St Boyne City 
Mich Mich. State, B.S.F., 1955. (Student 
1953) 

Faull, W. G., 587 Cornell Ave., E 
Mich Mich, State, B.S.F., 1951. 

Frankenfield, C. L., Forester, Detroit Edison 
Co Pontiac, Mich Mich. State, B.S.F 
1921 

Hamilton, G., City Forester, Oak Park, Mich 
Reinstatement 

Harpfer, H. E., 1322 Forest Ave.. Ann Arbor 
Mich Univ. of Mich B.S.F., 1954 

Kortge, R. FEF 1120 Fournie Midland 
Mich Reinstatement 

Ruppenthal, R. E 27 Hawthorne Lane, F 
Lansing, Mich Mich. State, B.S.F., 1955 
(Student, 1965) 

Russell, R. G., 901 
Mich Mich. State 
1953) 

Stipe. R. L., Forester, Upper Peninsula Pow 
er Co Houghton, Mich Mich. College of 
Mining & Tech B.S8., (Forestry), 1950 
(Affiliate, 1952) 

Veeser, W L Head, Land & Forestry Dept., 
Upper Peninsula Power Co Houghton, 
Mich.; Mich. College of Mining & Tech... 
B.S., (Forestry), 1949. (Affiliate, 1952) 

Williams, CC. B., 411 Longshore Dr.. Ann Ar 
bor, Mich Univ. of Mich., B.S.F., 1955 
(Student, 1955) 

Affiliate Grade 

Anderson, L. F., Wood Procurement, Cliffs-Dow 
Chemical Co., L’Ance, Mich 

Makinen, R,. L., 312 8S. Maple 
Mich. Reinstatement 


Lansing, 


Sheridan St.. Lansing 
B.S.F. 1955. (Student, 


Manistique 


Poreign 
Junior Grade 
Butler, A. P.. Firestone Plantations Co.. Har 
bel, Liberia, W. Africa. Reinstatement 
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Consulting Foresters 


Professional Services Offered by 
Members of the Society of American Foresters 
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ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 


Member, Association of Congulting Foresters 


1740 K Street, N.W., Washington 6, D.C. 


TREE FARM 
MANAGEMENT SERVICE 


364 East Broadway, Eugene, Oregon 


Inventory 
Utilization—Research 


Verne D. Bronson, Chief forester, Phone 5-537! 


CHARLES H. BUNTING 
CONSULTING FORESTER 


Timber Cruising 
Appraisals 
Scaling Maps 
Timber Management 
2455 Placer St. REDDING, CALIP. 
Tel. 2978 


POREST APPRAISALS 


POREST TAXATION 


GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 
833 WHITNEY BLDG., NEW ORLEANS 12, LA. 


na THOMAS G. CLARK, 
CONSULTING FORESTER 

FOREST LAND 
MANAGEMENT CO. 


P. O. BOX 1046 
MORGANTOWN, W. VA. 


KritH CrANstTon, Consultant 
Leland, Mississippi 


( Headquarters) 


——A Southwide Professional Service 


LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 9-8080 


Consulting Forester 1815 So, 10th Ave. 
Caldwell, idaho 


& COMPANY 


BRoadway 6-2068 


GEORGE BANZHAF 
622 Worth Water Street MILWAUKEE 2 


Consultants to the Wood Using Industries 


NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Consulting Poreatera 


Penney Building 


Petoskey Michigan 


SOUTHERN TIMBER MANAGEMENT SERVICE 
TIMBERLANDS 


FORESTRY 
SERVICES AND 
FOR TIMBER OPERATIONS 


J. M. BRADLEY—H. £. MURPHY & ASSOCIATES 
205 S. 32nd St., Birmingham, Ala. 404 Montgomery Ave., Sheffield, Ala. 
P. O. Box 262, Lyons, Ca. P.O. Box 964, Auburn, Ala. 


NORTHEAST FORESTRY SERVICE 
STANLEY MESAVAGE, Consultant 
Forest Management 


Timber Production 
Forest Products Marketing 


HAWLEY PENNSYLVANIA 


ENGINE 
* 


C. D. SCHULTZ 


Incorporated 


Vancouver, Canada Seattle, Wash., USA 


WILLIAM A, EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 
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"Phone SEneca 2814 
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JAMES w: SEWALL COMPANY 
FOREST ENGINEERS 
OLD TOWN, MAINE. 


w. SEWALL CO. (CANADA) LTD. FREDERICTON, NEW BRUNSWICK 


WILLIAM J. BOZETT 
Consulting Forester 


Serving Landownere—Industry 
Ohioe, Adjoining States. 


FOREST MANAGEMENT, MARKETING 
681 EAST FRONT ST. LOGAN, OHIO 
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Private Forester 
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Coming Events 


Northern California Section 


The summer meeting of the North- 
held 


Members will register 


ern California Section will be 
June 3 and 4, 


at Jackson, Calif., on June 3. 


Ozark Section Meeting 


The summer meeting of the Ozark 
will be held July 


Tulsa, Okla. The program will feature 


29.93 


at 


Seetion 
reclamation of coal strip mines. 


Allegheny Section Summer Meeting 


The summer meeting of the Alle- 
gheny Section has been set for Anu- 
gust 5 and 6 at the Fernow Experi- 
mental Forest, Elkins, W. Va. 


FOREST PROPERTY 


Est t App i | M 9g 


Prentiss & Carlisle Co., Inc. 
107 Court Street Bangor, Maine 


Reforestation Arboriculture 
S. GAYLEY ATKINSON 


Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 


Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 
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Forestry News 


Heapquarrers of the Southern 
Mississippi. 


Dedication of Southern Institute 
of Forest Genetics 


Institute of Forest 
Geneties, Gulfport, Mississippi, was 
officially dedicated March 3, 1955, at 
its field headquarters on the nearby 
Over 


The Southern 


Harrison Experimental Forest. 
200 people attended the 
which was held in conjunction with the 
annual meeting of the Forest Farmers 


ceremony, 


Association. 

The Institute was established July 1, 
1954, by the Forest Service of the 
U. 8S. Department of Agriculture, to 
further research on the genetics of for- 
est trees, particularly the southern 
pines. Fundamental aspects of forest 
geneties are to be stressed, but not to 
the exclusion of loeal and Southwide 
problems of immediate importance in 
forest tree improvement. The Insti 
tute is a branch of the Southern For 
est Experiment Station, with head 
quarters at New Orleans, Louisiana. 


Farmcraft Associates, Inc. 


Forest services throughout 
Louisiana and East Texas 
619 WASHINCTON ST. 

ALEXANDRIA, LOUISIANA 


POND & MOYER CO., INC, 
Consulting Foresters 


Machine Tree Planting Service 


107 HOMESTEAD ITHACA, 


TIMBER MANAGEMENT SERVICE 


j. & HALL R. W. MEZGER 


FORESTRY CONSULTANTS 
Technical Assistance to Timberland Owners 
and Operators in the Ponderosa Pine Region 


Klamath Falls, Oregon 


Institute of Forest Genetics near Gulfport, 


Mr. P. A. Briegleb, director of the 
Southern Forest Experiment Station, 
presided at the dedication ceremony. 
Professor R. T. Clapp, head, Depart- 
ment of Forestry, Mississippi State 
College, and Mr. J. V. Whitfield, presi- 
dent of the Forest Farmers Associa- 
tion, were guest speakers. They em- 
phasized the importance of research 
in tree improvement and the signifi- 
cance of the establishment of the new 
Southern Institute. Dr. V. L. Harper, 
assistant chief, U. S. Forest Service, 
described the purpose and functions 
of the new Institute. 


To symbolize the origin of forest 
genetics in the South, Dr. Harper pre- 
sented to Dr. B. W. Henry, leader of 
the Southern Institute, a grafted sci- 
on of the first man-made hybrid of the 
Dr. Henry in turn 
Wakeley, a 


southern pines. 
handed it to Mr. P. C. 
long-time member of the Southern 
Forest Experiment Station, who 
“plunged” it into the soil. Mr. Wake- 
ley had crossed longleaf and slash pine 
in 1929 to ereate the first hybrid from 
which this scion was an offshoot. 


Mr. R. M. Allen, of the Institute 
staff, demonstrated modern techniques 
in bagging and artificially pollinating 
pine flowers. Mr. G. F. Erambert, 
Ashe Nursery, U. 8. Forest Service, 
Brooklyn, Miss., showed how valuable 
plant material may be perpetuated by 
grafting. 

At the conclusion of the program, a 
“chuck wagon” dinner served 
through the courtesy of the Interna- 
tional Paper Company and the Gay- 
lord Container Corporation. 


was 


“12 


JUNE 1955 


Southern Forestry 
Conference Held 


Sponsored by the Forest Farmers 
Association, the 1955 Southern For- 
estry Conference attracted nearly 300 
delegates from 15 states to its March 
3-4 meeting at Edgewater Park, Mis- 
sissippi. Theme of the meeting was 
“Forest Farming for 1975,” a subject 
viewed by the conference in the light 
of an era of unparalleled development 
for the South’s wood economy. The 
conference presented numerous high- 
lights of progress in southern forestry 
to bear out its optimism, an optimism 
which was perhaps most strikingly ex- 
pressed in the words of keynote speak- 
er Clayton Rand, “These are exciting 
times.” 


Resources for the Future Grant 
to Institute of Forest Genetics 


Research on the basie processes of 
flowering and seed production in pine 
trees is to be started by the Institute 
of Forest Genetics of the California 
Forest and Range Experiment Station, 
U. 8. Forest Service, with the aid of 
a grant from Resources for the Fu- 
ture, Ine. 

George M. Jemison, director of the 
experiment station has announced that 
$35,700 has been granted to the station 
for a five-year study. Resources for 
the Future is a nonprofit organization 
for research and education in the de 
velopment and conservation of natural 
resources. 

Dr. N. T. Mirov, plant physiologist 
in the experiment station will be re- 
sponsible for the new research project. 
He is internationally known for his 
fundamental studies in the biochemis- 
try of pine turpentines and the in- 
heritanee of chemical characters. 

The project is expected to start in 
July 1955. Chemical and anatomical 
studies of pine flowering will be con- 
ducted in laboratories on the Berkeley 
campus of the University of California 
and at the Institute of Forest Genetics, 
near Placerville. 

Field studies also will be carried on 
at the Institute, where one of the 
world’s outstanding collections of pine 
trees is growing in the Eddy Arbor- 
etum for use of Forest Service tree 
breeders. 


Tally Made of North Carolina 
Foresters 

The Forestry Division of the North 
Carolina Department of Conservation 
and Development has recently ecom- 
piled and published a list of the prae- 
ticing foresters whose addresses are 


within the boundaries of the state. The 
list does not include individuals trained 
in forestry but not actively engaged in 
forestry work, nor out-of-state forest- 
ers who may carry on work within the 
state. 

As of March 1955, North Carolina 
had 305 practicing foresters. Of this 
total 132 were classified as industrial 
and corporation foresters and 33 as 
consulting The remainder 
included those with federal agencies, 
state agencies, schools, and associations. 


foresters. 


Southern Pine Annual 
Convention Held 


The 40th annual convention of the 
Southern Pine Association was held in 
New Orleans, April 4-6 and drew a 
large attendance. Progress of the 
southern pine lumber industry was 
summarized in terms of mechanization, 
quality improvement, and cost redue- 
tion. Major problems were analyzed 
and means of solutions presented while 
steps were taken to consolidate and 
further current research work. 


Allied 


American Institute of 
Biological Sciences Meeting 


The American Institute of Biological 
Sciences governing board met April 
23, 1955 in Washington, D. C. About 
35 persons attended, ineluding observ- 
ers and guests. The Institute was in- 
corporated in January 1955, severing 
with the National Re 
search Council, and has set up head 
quarters at 2000 P St., N. W., Wash- 
ington, D. C, 

Dr. Hiden T, Cox has aecepted a 
full-time position as executive seere- 
tary effective July 1. Including grants 
from the Office of Naval Research and 
National Scienee Foundation, the bud- 
get for 1956 will be nearly $100,000. 

Two new committees were author- 
ized: (1) Biologieal Education, and 
(2) Basie Biological Research in Ag- 
ing. The U. 8. Office of Edueation has 
requested assistance from ATBS on ae- 
ereditation of biology departments. 
The Publications Committee has asked 
the National Foundation to 


its connection 


Science 


FIRE PROTECTION 


TOWERS 
OF GREAT STRENGTH 
AND DURABILITY 


Per and sub 

tial structures to pro- 
vide shelter and security 
for the observer and his 
instruments. Capable of 
resisting fire, storm, and 
high wind, Steel parts 
hot process galvanized 
after fabricating. Stand- 
ard equipment in many 
states. 


EASY TO ERECT 


‘Towers are assembled by 
building up from foun- 
dations a piece at a 
time. All connections are 
secured with galvanized 
bolts furnished by us. 


Towers are shipped 
knocked down in pieces 
and bundled in con- 
venient sizes to trans- 
port and handle. 


Write for specific infor- 
mation on towers to 
meet your needs, 


MANUFACTURED BY 


AERMOTOR CO. 


DEPT. 7906, 2500 ROOSEVELT ROAD 
CHICAGO &, ILL. 


SURE WAY TO STOP 
CHIGGERS & TICKS! 


Repels and kills these tor- 
menting, disease-causing 
insects mosquitoes, 
black flies, other infectuous 
pests. Help prevent Rocky 
Mountain Spotted Fever, 
Tick Fever, etc. Used by 
U. S. and State forestry and 
wildlife depts., logging firms, 
etc. A few second misting 
on clothing protects all day! 


MINE SAFETY 
APPLIANCES CO. 


BOMB 
54 Branches Everywhere 
Home Office: 


Pittsburgh 8, Pa. 
America’s No. | Spray-On Insect Repellent! 


A. R. SMITH 


TREE MARKING 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27 
23” or 18” handles. Priced at $10 each with one 1%” or two %” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


AXES 


PORTLAND, ORE. 


473 ips 
Ved 
ais 
a 
~ 
= 


474 


BAKED ENAMEL back a new model of the Shaw selee- 
METAL FORESTRY SIGNS tor; a code system for machine an- 
for WOODLAND BOUNDARY MARKERS — NO alyses of biological data, and a meeting 
TRESPASSING & FIRE WARNING SIGNS — edit bi 

CRUISER TAGS, ete., ete, made to your spect of editors of biological journals. The 
fiestions. Write for quotations on all your sign AIBS representatives on the Scientific 


needs 


A. L. LIND COMPANY Manpower Commission were asked to 
Vaemag Avs, Sa, support the principles of HR 2142, to 

wi iis 10, Minnesota 
remove some of the inequities now ex- 


SILVA COMPASS 


Simpler — More Accurate 


Recornmended by foresters for cruis 
ing. Hasier to use, faster, positive. 


isting in the armed forces of Ph. D. 
people as compared with M. D.’s and 
D. V. M.'s 

The Society of American Foresters 
is an Affiliate of AIBS, not a full 


Direct course readings. Write Jor 


Calders’ Forest Road Industrial & Private 


ENGINEERING TABLES 
Complete tables for field work on P. F. Liniger Joins Industrial 


waterproof paper and acetate cover. Forestry Association 
Sent on approval Price 5.00 d 
LESTER E. CALDER and DOUGLAS G. CALDER Paul F. Liniger has been added to 


Bugene, the staff of the Industrial Forestry As- 
sociation, according to W. D. Hagen- 
stein, managing director. 

There are now six graduate foresters 
with I.F.A. available to private forest 
Evergreen Seedlings — Transplants, ©Wners in the Douglas-fir region. The 
Fruit and Shade Trees — Shrubs and staff has been spending more and more 
time in recent years, Hagenstein re- 
MUSSER forests, ports, helping smaller landowners with 

their forestry problems. Improved 
standards of forest protection, better 


Indiana, Pa 


AUTOMATIC management of young timber, higher 
OVERHEAD IRRIGATION utilization, and better trees for the 
FOR TREE NURSERIES future are the principal objectives of 


WHITE SHOWERS, INC. the Association. 


1514 Weedwerd Mich I.F'.A. operates the Forest Industries 
3, Mien. Tree Nursery at Nisqually, Wash. 


[ Distinctive SAF Membership Emblem 


Button Tie Chain Pin 
$2.50 $6.00 $4.00 
Tne Emecems pictured above in actual size are 10K gold, with gold letters on 


a dark green background surounded by a gold border. All grades of members 
are eligible to wear these emblems. Order the style you prefer from: 


SOCIETY OF AMERICAN FORESTERS 
425 Mills Bidg., 17th St. and Pennsylvania Ave., N. W. 
WASHINGTON 6, D. C. 
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F. Linicer 


where 8 million trees are raised each 
year. The Association is the certifying 
agency for West Coast tree farms und 
regularly inspects these properties to 
insure good forest practices. 

Liniger graduated in 1939 from the 
College of Forestry, University of 
Washington, and his professional ex- 
perience includes several years with 
the U. S. Forest Service, with a con- 
sulting forest engineering firm, and 
with several forest industry companies, 
including C. D. Johnson Lumber Cor- 
poration. 


GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 
Write for Price List 


Suncrest Evergreen Nurseries 


P. O. Box 643, Johnstown, Pa. 


FOREST COVER TYPES 
OF NORTH AMERICA 


Price $1 per copy 
New edition (1954) combining For- 
est Cover Types of the Eastern United 
States and Forest Cover Types of 
Western North America. 


Discount of 10 percent 
on orders of 25 or more copies. 


Send Orders 


SOCIETY OF 
AMERICAN FORESTERS 


Mills Bldg., Washington 6, D. C. 
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J. F. Spiers Joins Pulpwood 
Conservation Association 


James F. Spiers has recently re- 
signed as forester for the Central of 
Georgia Railroad Company to accept 
the position of area forester with the 
Southern Pulpwood Conservation As- 
sociation. He will have headquarters 
at Statesboro, Ga. 

Mr. Spiers is vice chairman of the 
Southeastern Section, Society of Amer- 
ican Foresters. 


Fifteenth Anniversary of Keep 
Washington Green 


The fifteenth anniversary of the 
Keep Washington Green Program was 
marked by an Annual Governor’s Keep 
Washington Green Banquet, sponsored 
jointly by the Puget Sound Section of 
the S.A.F. and the K.W.G. Associa- 
tion, and by messages of congratula- 
tion from President Eisenhower, 
8.A.F. President Demmon, and Forest 
Service Chief R. E. MeArdle. 


< 


Wasuinoton Governor Artruur B. LANGLI£ cuts the first slice of cake at this year’s 
Annual Governor’s Keep Washington Green Banquet. Shown with him are state Sup 


ervisor of Forestry L. T. Webster, and Miss Keep Washington Greeu for 55, Miss 


Held annually, this banquet marks 
the start of the forest fire prevention 
season. K.W.G, Director M. P. Lazara 
reports with pride that the Keep Green 
program, now nationwide, has pro- 


duced notable results in his state sinee 
its founding in 1940. For the years 
1925-1939 Washington had an average 


Ariel Dunbar. (See accompanying story). 


annual fire loss of about 175,000 acres. 
Since 1940 the average annual loss has 
been less than 29,200 acres, 


NOW . . new CUSHION BASE 


absorbs road shocks & vibration, 
reduces wear, increases life of 


FORESTER 
SEAL TITE 


DRIP-TORCH 


Proved superior in over 
9 years field service 
Closed position e 


Approved for use by 
U.S. Forest Service 

NO Flash-back 

NO Fuel slopping 

NO air-pump 

NO pre-heating 

NO pressure build-up 

NO explosive vapors 

Instant operation 

SAFE — EFFICIENT 
RELIABLE — ECONOMICAL 
Burns Diesel Fuel or Stove Oil 


Write for folder & price list 
WESTERN 

FIRE EQUIPMENT CO. 

69 Main St., San Francisco 5 


New Base 
. Patent No. 
2376976 


The Forester’s WORKHORSE | 


HALE 


Centrifugal 
Portable... 


Portable Hale Type FZZ 

Centrifugal Pumping 

Unit will supply from 

draft two capable fire fighting streams thru 144” lines and 
its performance substantially exceeds the NBFU and NFPA 
Capacity and pressure requirements for portable pumping 
units, This unit is a “Forester’s Workhorse” for fighting for- 
est, brush, and field fires. Write for Mterature on the FZZ and 
other HALE Pumping Units suttable for Forest Fire Service. 


Ask For A HAL FIRE PUMP CO. 


TREE CLIMBERS 


Save time, eliminate leg irons, by using 
LIGHTWEIGHT MAGNESIUM LADDERS. 


Built in Sections, 6’, 7’, 8’, especially for tree 
climbing purposes. Sections fit into each other 
and brackets hold ladder away from tree to pro 
vide toe hold for climber. 
Weight: 114 Ibs. per feot. Reasonably priced. 
Long lasting. Guaranteed. 


A Complete Line of Ladders—All Types 


MODERN MAGNESIUM PRODUCTS, INC. 
Palmer, Massachusetts 
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St. Regis Fellowship 
Awarded T. W. Beers 


St. Regis Paper Company announces 
the award of its Fellowship in For- 
estry to Thomas W. Beers, a senior at 
the School of Forestry, Pennsylvania 
State University, and a student mem- 
ber of the S.A.F. Beers will receive 
his Bachelor of Science Degree in 
June, and plans to continue his for- 
estry education at the Pennsylvania 
school in September. He will use his 
grant, valued at $1,000, to study for- 
est management, with a contemplated 
special problem dealing with the man- 
agement of Virginia pine for pulp- 
wood utilization. 

The committee responsible for mak- 
ing the award was composed of R. E. 
McArdle, chief of the U. 8S. Forest 
Service; V. L. Harper, in charge of 
the Forest Service Division of Re- 
search; Paul M. Dunn, technical di- 
rector of forestry for St. Regis Paper 
Company; and W. R, Adams, 
president in charge of manufacturing 
of St. Regis. 

This is the third St. Regis Fellow- 
ship in Forestry to be awarded to de- 
gree holders planning to take graduate 
work at any accredited sehool of for 


vice 


estry in the United States. Also for 
the third year, St. Regis offers five un- 
dergraduate scholarships in forestry, 
for which applicants may file up to 
September 1, 1955. Three are available 
in the South, one each in the Northwest 
and Northeast. 


N.L.M.A. Awards 
Four Scholarships 


Four forestry school students have 
been awarded $500 scholarships by the 
National Lumber Manufacturers Asso- 
ciation, 

Each scholarship winner will receive 
a cash award of $500 and ten weeks’ 
training in wood technology and util- 
ization this summer at the Washington, 
D. C, laboratory of the Timber Engi- 
neering Co., research affiliate of N. L. 
M. A. 

The winners, chosen from students 
nominated by 11 of the nation’s for- 
estry schools, are: Henry Albert Hu- 
ber, University of Michigan; Donald 
Charles Markstrom, University of Min- 
nesota; Kennedy Alfred Wanner, Mon- 
tana State University; and Thomas 
Joseph Patterson, Oregon State Col- 
lege. 


with 
PREHEATING BURNER | 


Fuel at proper temperature to 
ignite when it touches wick 


Welded steel construction for 
strength 


Pyramid Design for light weight 


Easy to repair in case of injury 


Safety Loop always cool CG 


Permanent wick 


Use WITHOUT STOOPING 


Lightest weight of any torch 
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Holder 
for stowing 


Full details 
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J. Whitney Floyd in Iran 

J. Whitney Floyd, chief forester- 
fire warden of Utah, and a member of 
the forestry faculty of Utah State Col- 
lege, is in Iran as a forestry consultant 
on a six-month assignment under the 
FOA technical assistance program. He 
is associated with the development of 
a forest ranger school, originally pro- 
posed by Lewis M. Turner who had 
been in Iran on a similar assignment. 
In addition, Mr. Floyd will advise on 
windbreak and shelterbelt plantings in 
the arid part of the country. 

He expects to return to the United 
States in October. 


C. J. Holcomb Appointed 
V.P.I. Extension Forester 

The Virginia Polytechnic Institute 
Agricultural Extension Service has an- 
nounced the appointment of Carl J. 
Holeomb as extension forester. He will 
head up the four-man program of 
V.P.I. in the State of Virginia. 

Mr. Holeomb undertook his new du- 
ties April 16, leaving the position of 
research forester at Elkins, W. Va., 
with the U. S. Forest Service. He is a 


World’s most powerful ALL-IN-ONE 
POWER MEGAPHONE... 


Send for free literature. 


EQUIPMENT CO., Great Neck, N. Ys 
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MISSISSIPPI 


PROCEEDINGS 


MILWAUKEE MEETING 


A special volume containing all Division and 
General Session papers presented at the So- 
Annual 


Wis., October 24-27, 1954. Postpaid $4 per copy. 


Send order with check. Society of American Foresters, 
Mills Building, Washington 6, D. C. 
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1934 forestry graduate of Michigan 
State College. 

Holeomb succeeds J. Wilbur 
O'Byrne, who held this position for 29 
years before retiring June 30, 1954. 


Oregon Faculty Promotions 


J. R. Dilworth, associate professor 
of forest management at the School of 
Forestry, Oregon State College, has 
been promoted to head of the depart- 
ment. He sueceeds W. F. MeCulloch, 
who became dean of the School of 
Worestry upon the resignation of form- 
er dean Paul M. Dunn on January 1. 

Another forestry school change an- 
nounced was the assignment of George 
H. Barnes as director of the forest ex- 
periment station. He is also professor 
of forest management. 

Dilworth is a graduate of Towa State 
College with the class of 1938 where he 
received his master’s degree. He is 
completing his doetorate at the Univer- 
sity of Washington. 


Fire Topic of 
Louisiana Symposium 


Nearly 400 southern foresters at- 
tended the Fourth Annual Forestry 
Symposium at Louisiana State Uni- 
versity, Baton Rouge, to discuss mod- 
ern forest fire management in the 
South. 

Charles A. Connaughton, regional 
forester, U. S. Forest Service, Atlanta, 
served as moderator of the symposium, 
with Professor A. Bigler Crow of the 
L. 8S. U. School of Forestry serving as 
general chairman. 

The two-day April meeting pre- 
sented an array of speakers and of 
topics which ranged from blow-up 
fires, through prevention activities, and 
prescribed burning. 


Yale Holds Industrial 
Forestry Seminar 

Executives in the field of industrial 
forestry attended a series of seminar 
refresher courses in forest management 
and industrial administration at Yale 
University during April. 

The two-week session was the first of 
its kind in the eountry, according to 
George A. Garratt, dean of the Yale 
School of Forestry. 

Teachers of the seminars included 
Yale forestry faculty members as well 
as leading experts both in government 
and business. 

The new program was established at 
Yale to help industrial foresters study 
methods 


modern of business admin- 


istration, particularly in the forest in- 
dustry. Accordingly, the program is 
geared for industrial foresters, execu- 
tives, logging superintendents, and 
management representatives. 

Ernest T. F. Wohlenberg, professor 
of industrial forestry at Yale, directed 
the seminar. 


New Forestry Building Started 
at Louisiana State 


Dr. Paul Y. Burns, director of the 
School of Forestry at Louisiana State 
University, Baton Rouge, an- 
nounced start of construction of a new 
$300,000 building for the school. Com 
pletion is expected in the fall of 1955. 
The building will provide spacious 
quarters and is to be paneled with 
woods native to the state. 

The School of Forestry was founded 
31 years ago and accredited by the So- 
ciety of American Foresters in 1937. 


Government 


F. C. Simmons, F. L. 8Stillings 
on Honduras Assignment 


Frederick C, Simmons and Fred 
Stillings of the U. S. Forest Service 
left in April for a six-week’s Teehnieal 
Assistance detail to British Honduras 
with the Foreign Operations Admin 
istration. 

Honduran officials are interested in 
the possibility of putting their forest 
products industry on a better footing 
so far as processing methods and tech 
niques are concerned and in improving 
and 
Ninety percent of 


logging equipment methods of 
road construction. 
the total land area of the country is in 
forests, largely hardwood. 

Simmons is with the Forest Utiliza- 
tion Service, Northeastern Forest Ex- 
periment Station, and Stillings is with 
the Division of Timber Management, 
California Region. 


J. B. Spring Promoted 
to Supervisor 


John B. Spring was recently pro- 
moted to supervisor vf the Cherokee 
National Forest, replacing William 
Paddock, who was transferred to Che 
quamegon National Forest as super- 
visor. 

Mr. Spring, prior to his recent pro- 
motion, had served in the Atlanta re 
gional office since 1952 as assistant in 
the Division of Lands, Recreation, 
Wildlife, Range, and Watershed Man- 
agement. 


DON'T BREAN YOUR NECA 
PREVENT ACCIDENTS / 


Prune the Tallest Tree While 
Standing Safely on the Ground 
COT LABOR COSTS $04 
DOUBLE PRODUCTION / With ne 
New. Amazing. 


ALOMINOM comb. Sawing, Pruning. 
haking Poles. 


of Poles to make 

Poles up to 90 ft. tall. Weighs | lb. per 

S$ ft. 70c per ft. Attachments extra. 

No breakag plinters, 

Lasts forever. Send for FREE 

CATALOG ¢ FREE BOOKLET 
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: 300-S. Los Angeles St. 
Los Angeles 13. Calif. - MA. 6-9397 
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TREE PLANTING? 


Write for Complete Informa- 
tion and Literature Describ- 
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CONSERVATOR Tree Plant- 
ing Machines 
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TOOL & BODY CO. 
MARION, WISCONSIN 


Write for Complete Information and 
Literature Describing the 
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THE LOWTHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 
are properly planted for maximum 
survival in any soil because they have 
been given the right start. 

Three distinct models available to 
cover all soil conditions and terrain. 


For details, write: 


THE HARRY A, LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 
By The Makers Of The Famous 


Lowther C-Saw 


COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steel BACH 
Handy Chrome-plated Case 1%” Dia. 
IMMEDIATE DELIVERY 

CARL W. GETZ, President 


KURFEW, INC, 
Lansdale, Pa. 
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foresters, too, 


Interior Reports on 1954 Timber 
Harvest, Fire Losses 


The U. 8. Department of the In- 
terior reports that the 1954 calendar 
year timber harvest from lands under 
its administration totaled 1,474,088 M 
feet. This is a slight increase 
1953’s 1,348,711 M board feet. 
Stumpage prices averaged $17.69 per 
M, $1.58 above 1953 prices, and $13.96 
above the 1944 average price of $3.73. 
Totals for 1954 by Interior bureaus: 
Indian Affairs, 638,156M; Bureau of 
Land Management, 813,881M; Fish 
and Wildlife Service, 10,541M; Park 
Service, 11,466M (salvage); Bureau of 
Reclamation, 44M. 

Fires on Interior’s forest and range 
lands in ealendar year 1954 totaled 
2,274 and burned on 1,624,701 acres. 
This is 443 fires less than in 1953 and 
269 less than the average for the past 
10 years. 


board 
over 


The total acreage, however, 
with 548,269 in 1953. and 
976,817 for the 10-year average. The 
number of fires over 100 acres has eon- 


contrasts 


tinned to decrease. 


W. R. Chapline Returns from 
Two Years Foreign Service 


Wm. Ridgely Chapline, internation- 
ally known for his work in rangeland 
management, has returned after more 
than two years of service overseas. 

Mr. Chapline, formerly chief, Divi- 
sion of Range Research, U. 8S. Forest 
from 1952 
to May 1954 as a consultant and chief 
of the Forest Conservation Section of 
the Forestry Division of the Food and 
Agriculture Organization of the United 


Service, served November 


Nations. In this position emphasis was 
of the world 
situation relating to forest grazing, wa- 


placed upon a review 


tershed management, torrent control, 


Kamp-Pack 
“OUTDOOR FOOD" HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for 4e-man lumberjack meals. 
BERNARD FOOD INDUSTRIES... 2 plants to serve you 


Box 487, San Jose, Collif. 


559 West Fulton Street, Chicago 6, Ill. 
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and shifting cultivation, and possibili- 
ties for betterment. Visits were made 
to various European and African areas 
where range, and watershed 
situations were considered and reported 
upon. 


forest, 


An international meeting on forest 
grazing was held in the spring of 1954 
in Rome at which a worldwide policy 
was developed and approved. 


In the autumn of 1954, Mr. Chap- 
line served as professor in the Second 
International Course on Study and 
Management of Pastures given by the 
Interamerican Institute of Agricultural 
Sciences, Southern Zone, Montevideo, 


Uruguay. This course for graduate 


agronomic engineers drew members 
from Uruguay, Brazil, Paraguay, 


Chile, and Venezuela. 


National Forest Experiment 
Station in Colombia 


A National Forest Experiment Sta- 
tion, the first in the nation, has been 
established in Antioquia, Colombia, 
S. A. It is a cooperative project on 
the part of the municipality of Medel- 
lin, the Forestry Institute of the Col- 
lege of Agriculture, National Univer- 
sity, the Ministry of Agriculture, and 
the U. S. Point IV technical assistance 
program of which Eugene C. Reichard 
is the representative in Bogota of 
FAO’s Institute of Inter-American 
Affairs. 


The experiment station is on the wa- 
tershed of Piedras Blaneas Creek 
where the city of Medellin owns 1,800 
hectares of forest land. It is one of the 
largest experimental forests in South 
America. 


The Forestry Institute, staffed by 
Colombian and American Foresters 
with technical direction from Michigan 
State College and the Point IV pro 
gram, will provide scientific guidance 
The tech- 
nical administration will be headed by 
a graduate of the College of Agricul 
ture in Medellin who recently com- 


for the research projects. 


pleted advanced studies in forestry at 
Michigan State College. 


For many years the forests of Co- 
lombia have been deteriorating, with 
consequent serious soil erosion and loss 
of water supplies. Because of these 
problems, coupled with lack of teehni- 
eal skills for reconstruction of the re- 
sources involved, the establishment of 
the National Forest Experiment Sta- 
tion is of especial significance. 
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Game Food and Cover Will be 
Studied by Southern 
Experiment Station 


Food and cover for game in the for- 
ests of the South is the subject of a re- 
search program announced by Philip 
A. Briegleb, director of the Southern 
Forest Experiment Station. 

Improved forest protection and game 
management have increased the num- 
bers of game animals, introducing a 
number of questions concerning man- 
agement of game habitat as related to 
management practices of forest lands. 

As the program develops, the studies 
will be incorporated into the work of 
the Station’s research centers in Texas, 
Arkansas, Louisiana, Mississippi, and 
Alabama. The research will be done in 
cooperation with state game agencies 
and the U. 8. Fish and Wildlife Serv- 
ice. 

The new program will be under the 
direction of Dr. R. 8. Campbell, chief 
of the Division of Range and Water- 
shed Management Research at the Sta- 
tion, and will be supervised by Hubert 
D. Burke. 


J. H. Stoeckeler to Study Lake 
States Soil-Site Relationships 


Joseph H. Stoeckeler has been trans- 
ferred to the St. Paul, Minn. office of 
the Lake States Forest Experiment 
Station to conduct research on soil- 
site relationships of the major forest 
types in the region, according to M. B. 
Dickerman, director of the station. 

Mr. Stoeckeler, a graduate of Iowa 
State College, has been doing research 
work, mostly in the Lake States re- 
gion, for the U. S. Forest Service, for 
23 years. Since 1946 he has been in 
charge of the Northern Lakes Research 
Center at Rhinelander, Wisconsin. This 
center is a field unit of the Lake States 
Station where management problems 
of northern and central Wisconsin are 
studied. Mr. Stoeckeler is a specialist 
in reforestation problems and forest 
nursery practices, 

In the past few years, some work 
has been undertaken on the relation of 
aspen tree growth to soil quality. Addi- 
tional studies of this nature will be 
initiated in some of the other impor- 
tant forest types in the Lake States, 


Report Issued on Survey of 
Louisiana’s Forests 


Louisiana’s forests are growing more 
timber than is being eut, according to 
a new survey of the state’s forest re- 
sources, issued by the U. S. Forest 


Service. Because stands are under- 


stocked, however, growth is only about 
half the potential yields. 

This survey was made by the South- 
ern Forest Experiment Station at New 
Orleans. Completion of the survey 
was advanced 24% years through the 
cooperation of the Louisiana Forestry 
Commission and private organizations 
and individuals. 

Louisiana’s forests are growing 716 
million cubie feet of timber annually, 
of which 2.8 billion board feet is saw 
timber. In 1953, when the latest eut- 
ting statistics were compiled, 366 mil- 
lion eubie feet of timber were logged, 
1.4 billion board feet of which were 
saw timber. 

Forests cover 16,128,900 acres of the 
state’s total land area of 28,903,700 
acres. This is about the same total 
acreage as in the middle 1930's, when 
the first survey of Louisiana’s forests 
was made. 

Louisiana’s supply of all merchanta- 
ble trees of pole-timber-size or larger 
totals 12 billion eubie feet. This is 
about 5 percent more total volume than 
in 1934-35. Softwood volume, which 
includes the southern yellow pines as 
well as cypress and cedar, increased 
11 percent; hardwood increased 2 per- 
cent. 

Saw-timber volume is 45. billion 
board feet, an increase of 1 percent. 
Hardwood volume dropped 6 percent 
since the initial survey. Softwood vol- 
ume, however, inereased 12 percent. 

Louisiana’s extensive forest resources 
support some 500 sawmills, 8 wood- 
pulp mills, and about 80 miscellaneous 
wood-using plants. The 8 pulp mills 
are now using more pine annually than 


the state’s several hundred sawmills, 


the survey found. 

A full report of the survey may be 
obtained from the Southern Forest Ex 
periment Station, 2026 St. 
Ave., New Orleans 13, La. 


Charles 


with HARODIKES 


Portable Canvas Water Tanks 


THE ECONOMICAL AND EFFICIENT WAY 
AND STORE WATER, 


TO CARRY 


EXCLUSIVE FEATURES 
@ Self Supporting 
he Ideal for Relay Pumping 
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Champion Portable Fire Pumps 


Darley Portables Must 
Be Good! State of Minn. 
Foresiry Dept. Has 45 
Champions in Service! 


Darley Champion Portable Fire Pumps 
were selected over other makes by the 
State of Minnesota for hard service in 
the State Forestry Department. 


Darley Engineering Brings You More 
Water and Higher Pressures with 
Champion Lightweight Portables. 


Capacity up to 250 gallons per minute. 
Pressures up to 125 Ibs. 


Write for 108 page catalog of Fire 
Equipment, Also 44 page booklet of 
Fire Pumps and Fire Trucks. 


W. 8. DARLEY & CO, CHICAGO 12 
Manufacturers of Champion Fire Pumps end 
Champion Fire Apparatus 


®@ Easily Back-packed 
@ Easily Transported 
r Available in 150 & 300 galion sizes 


A WATER SUPPLY AT THE SCENE OF THE FIRE . 


Write TODAY for Full Information and Price List 


8 Patents. Best Infringers and 

material, Bold by imitetors warned. 

the thousands f Best 
Chrome 
Steel— 
Strone, 


Durable 


THE RENOWNED 
CHARLES H. RICH 
“Porest Fire Fighting Tool” 
Write for Prices 


OOLRICH, PA. 


Geneva Rich Bickel 


ON THE JOB - ON THE SPOT 
KEEPING AMERICA GREEN 


HARODIKES INCORPORATED | 


NORTH DIGHTON, MASSACHUSETTS 
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Positions Available 


Experienced Nurseryman 
Kastern forest tree nursery requires middie 
aged man with emall family. Prefer mail order 
Write full qualifications, Include 
Good starting salary and modern 
Personal interview will 


experience 
emall photo 
home to qualified man 
be arranged 
Bex A, Journal of Porestry, 
Washington 6, D. C. 


Mille Building, 


Young, single graduate forester, who is inter 
ested in making a career of professional timber 
sition is permanent 
considerable travel as work covers all southern 
states, Mexico, and Central America. Previous 
estimating experience of no particular advan 
tage except that applicant should be rugged 
enough for field wor 
Hew Journ | af 
Washington 6, D. 


estimating, Po but requires 


Mille Building, 


orestry, 


Position open, about July 1 in middle Atlant 
state, for dependable forester with two or three 
years’ experience in, and working knowledge 
of, both forest pathology and forest entomology 
Must he competent to conduct research 
and fie'd studies, but mainly and ad 
minieter Starting salary 8500 
per month plu In application give 
experience, and references 


Forestry, Mille Building, 


some 
initiate 
control projects 
complete 
detailea of training 

Hex Journal of 
Washington 6, 


Forestry 


Employment 


5S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch, Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next, 

Obviously, the Society cannot assume re- 
sponsibility beyond making it possible for pros- 
pective employee and employer to enter into 
negotiations 


Positions Wanted 


Miami 


forester 
lege, 1949; AbB 
Age 30, married, one child 
employed Four years experience 
tion and supervision of fire control, education 
and forest management activitie two years 
wholesale lumber business. Presently employed 
in south; desire to relocate in Midwest or north 
enat states in management or allied field 

Hex BH, Journal of Mille Building, 
Washington 6, D. ¢ 


Ciraduate Mi higan State Col 
University 1947 
Now atate 


administra 


veteran 


Forestry, 


Forester, 32, B.S.F., L.S.1 now employed as 
civilian flight instructor at USAF Primary Con 
tact School in Florida desires forestry job in 
West, preferably California, with private or 
government organization 1000 hours flying 
time in single and twin-engine aireraft and 
experience in aerial photo work. Forestry ex 
perience in utilization and sawmill operation 
Prefer job requiring flying full or part time 
but will consider any work in forestry or allied 
fields with opportunities for responsibility and 
advancement, Top recommendations Please 
state salary 

Rex Journal of Forestry, 
Washington 6, D. 


Mille Building, 


T. H. Trosper to Head 
Bitterroot National Forest 


Thurman H. Trosper, who has been 
serving as assistant supervisor of the 
Clearwater National Forest in north 
Idaho, was named as supervisor of the 
sitterroot National Forest, Regional 
Forester P. D. Hanson announced re- 
cently. Mr. Trosper succeeds G. M. 
who retired on March 31st 
after more than 30 years service. Tros- 


Brandborg 


per assumed his new duties on May 
Ist, at the forest headquarters in Ham- 
ilton, Montana. 

Mr. Trosper’s professional forestry 
experience involves timber sale work 
on the Kootenai, special assignments 
in the field of timber management and 
a period of several years as district 
ranger at Libby, Montana. Since 1951 
he has been on the staff of the forest 
supervisor at Orofino, Idaho. 


J. O. Lammi to FAO Position 
in Switzerland 


Joe O, Lammi, formerly engaged in 
forest economics research at the Inter- 
mountain Forest and Range Experi- 
ment Station, recently left for Geneva, 
Switzerland, where he has accepted a 
position with the Eeonomie Unit of the 
Food and Agriculture Organization of 
the United Nations. The office is main- 
tained in Geneva especially for close 
collaboration with the Eeonomie Com- 
mission for Europe, including its Tim- 
ber Lammi will edit the 
English portions of the marketing and 
commodity reports issued by the Eco- 
nomie Unit and will help organize sta- 
tistical material in connection with the 
Year Book of Forest Products Statis- 
ties and quarterly bulletins on forest 
products issued by FAO. He will be 
drawn in on economic studies not only 
for Europe but also those conducted 
on a worldwide basis, the 
World Forest Inventory. 


Committee. 


such as 


NOTICE TO INDUSTRY 


Personnel Placement 


A service for industrial firms, foresters, and 
timbermen——to find the best qualified man 
for the job. List your openings in forestry 
and allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 


Foresters send me data on your training and 
qualifications. Records are confidential. I 
maintain industry contacts and can advise 
you on job openings. No fee required unless 


Keith Cranston, Forestry Consultant 
LELAND, MISSISSIPPI 
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No. 8 of a series featuring state forestry practices, projects and products 


FLORIDA—Land of the Seminoles 
discovered by Ponce de Leon in 1513 
34,500,000 acres of it!—58% 
forests supporting an industry worth 
$323,000,000 annually. Land of the con- 


quistadors, pirate lore and tourists .. . 


of it in 


this is Florida—named by its discoverer 
for its magnificent abundance of trop- 


ical flora. 


This sun-drenched land where Nature 
so lavishly bestowed a landscape of 
beauty has in by-gone years been 
stripped of her virgin forests and dev- 


fire. But 


efforts in forestry, she 


astated by today, through 


man’s grows 
green with trees again—due largely to 
advances in fire protection, forest man- 
agement assistance, and pine seedling 
production. Seventy per cent of Flori- 
da’s forests is guarded from fire. For- 
est management on more than 10 mil- 
lion acres of timberland is aided by 
forestry Nearly 


the farm program. 


/ 


73,000,000 pine seedlings were planted 
in Florida last year. 


Yes, 


estry! Nor is she satisfied to look back- 


Florida is on the move in for- 
ward at past efforts. Through research 
in tropical forestry, weed-tree elimina- 
tion, tree genetics and gum naval stores, 
the Sunshine State’s young men of sci- 
ence are looking ahead to cheaper and 
better ways of growing and _ utilizing 
Florida’s timber. 


Here, in the province of Osceola, once 
Chief of the Seminoles, lies a challenge 
and the chal- 


to Florida’s foresters 


lenge is being answered with progress! 


FLORIDA FOREST SERVICE.-contribu- 
tion to this series does not necessarily 
constitute endorsement of Southern Glo 


products. 


Fountain of Youth to the 
Timber Industry 


To foresters using paint paste in their mark- 
ing program, SOUTHERN GLO offers ao 
unique value. A gallon of this convenient, 
easy-to-mix paste actually produces more 


paint than any other known brand! 


Whatever marking techniques you use, you 
will be interested in the informative bulletin 
"Marking Trees with Paint.’ Write for your 
FREE copy today. 


SOUTHERN COATINGS AND CHEMICAL COMPANY, Dept. 2, Sumter, South Carolina 
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OLYMPIC RELIES 
THIS 


FOR ALL ITS HEAVY ROAD WORK 


“PRACTICALLY NO DOWN TIME” IN THREE YEARS OF DUTY ON STEEP, ROCKY TERRAIN 


On show after show, tough jobs are Caterpillar jobs. Here's 
one example of many: Olympic Forest Products, Ltd., 
Qualicum Beach, B. C., uses this CAT* D8 Tractor with 
No. 8A Bulldozer and Hyster winch for all its heavy road 
work on its Horn Lake operation. To take out some 
10,000,000 board feet of fir, the D8 built about 15 miles of 
haul road. There's As you 
can see, the going’s rocky, with grades up to 28‘. Says 
superintendent Lewis B. Piket: “Since buying our D8 
in 1952 we have had practically no down time. We don't 
think there's a better machine for this type of work. We're 
well satisfied with it.” 


about 85 miles to be maintained. 


Whatever the job in the woods, you can count on a D8 
to do a stand-out job for you. From tracks up, it’s built 
to take tough going in stride. For instance, track shoes 
are made of rolled steel, heat-treated for long life. Positive 
sealing keeps mud and dust out and oil in. And an ex- 
clusive oil-type clutch provides much longer periods be- 


tween adjustment and replacement than is possible with the 
conventional dry clutch. As a result of these and other 
Caterpillar-developed advantages, a D8 will do more work 
at lower cost with /ess down time than any competitive unit. 

Your nearby Caterpillar Dealer backs you up with 
genuine parts service, whenever and wherever you need 
it. Ask him to show you proof of the D8’s steady produc- 
tion under heavy pressure. He'll be glad to demonstrate! 


Caterpillar Tractor Co., Peoria, Ilinois, U.S.A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks — 
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